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Steelfounders’ Outlook 


The British Steel Founders’ Association recently 
held their third productivity conference. The dele- 
gates, besides being a thoroughly representative 
cross-section of the management of the industry— 
that is, all grades ranging from the chargehand to 
the managing director—also mirrored the whole 
industry, as 70 per cent. of the output is manufac- 
tured by the participating firms. The industry uses 
some 100,000 patterns; does but little mass produc- 
tion; and its output can be regarded as “ tailor 
made.” Though lagging behind the Americans, the 
British steelfoundry industry has the highest pro- 
duction per man-hour of any country in Europe. 
Each year since 1945, productivity has been increas- 
ing, probably (for such things are difficult to 
assess) by about eight per cent. per annum. There 
is splendid co-operation amongst the members and 
every foundry is open for visits from any other 
maker of steel castings who is a member of the 
British Steel Founders’ Association. A Research 
Division—shortly to be converted into a Research 
Association—has been established. This indeed is 
a record meriting the fullest commendation from 
industry as a whole. 

There are, however, a number of problems still 
awaiting solution, and these are of such a character 
as to impede productivity. They were discussed at 
length at the recent conference. First, the founders 
want to implement a system whereby they can take 
young men returning from their period of service 
with the forces and by systematic training convert 
them into skilled craftsmen. The attitude of the 
craft unions is to condemn such men into labouring 
for the rest of their lives. Yet, on the other hand, 


every entrant to this industry, if he possesses the 
necessary business and technical acumen can rise 
to the top, and indeed many of the higher execu- 
tives began quite humbly. Next, they deplore a 
current shortage of technicians. By the means 
available to them they are giving assistance to their 
staffs to get additional training and this action is 
meeting with increasing enthusiasm. Rightly, the 
steelfounders are taking advantage of existing or- 
ganizations rather than create their own. A third 
factor discussed in this context was the lack of am- 
bition inherent in a large section of the British 
working man. In the South of England and the 
Midlands the men do show interest in improving 
their standard of living, but farther north they are 
content with a “living wage.” An effort is being 
made to stimulate their ambitions to include house 
and motor-car purthase. 


The steelfoundry, in common with all other in- 
dustries, needs the Government’s support in lend- 
ing their aid to the furtherance of ambition 
amongst the workmen, for this is the mainspring 
of the increased productivity which is this country’s 
sole hope of survival in a competitive world. The 
leaders of this comparatively small industry are 
doing their best to make the foundry “a good 
place in which to work” by the provision of wash- 
ing, bathing, and changing facilities, the suppres- 
sion of dust, and research into improved grinding 
methods. Nevertheless, they are insistent that, for 
the furtherance of their production schemes, a more 
generous attitude to industrial needs must be 
taken by Her Majesty’s Government. 
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Correspondence 


(We accept no responsibility for the statements made or the 
opinions expressed by our correspondents.) 


IRON AND STEEL BILL 
To the Editor of the FOUNDRY TRADE JOURNAL 


Sir,—It is quite apparent from the letter published in 
your issue of December 11 that the C.F.A. do not like 
to hear the voices of those criticizing their actions or 
expressing opinions on the Iron and Steel Bill, parti- 
cularly if the views expressed are in opposition to their 
own. 

In the first paragraph of the C.F.A’s reply it is stated 
there is a minority of members and non-members 
opposed to the Bill. May I ask the C.F.A. if they have 
taken a recent referendum of both members and non- 
members as to their reactions to this Bill, for I have 
good reason to believe that if this was carried out, they 
would find that those in opposition do not constitute a 
minority. 

Their statement, that there is no contradiction im- 
plicit or explicit between the statements made in “To 
Make Your Voice Heard,” and the policy adopted by 
the C.F.A. in regard to the Bill, rather surprises me, 
particularly when they include in this booklet such 
phraseology as “ only in this way can liberty of action 
be retained and further Government intervention be 
shown to be unnecessary ”; “ in defence of its principles 
of individual freedom combined with voluntary action 
and co-operation,” and “resolutely maintains that this 
work must be allowed to proceed by voluntary action 
of employers and not by the introduction of rigid 
Government regulations.” 

Their quotation by Lord Bruce of Melbourne in no 
way refers to statutory control of industry. Many other 
distinguished exponents of private enterprise have stated 
that it is certainly neither desirable nor necessary to 
control the foundry industry in perpetuity under a non- 
democratic permanent statutory order, and further it is 
a well-known fact that once Boards of this kind are 
given powers of this type, they inevitably exercise the 
maximum possible control inherent in their powers. 

Here, I wish to refer the C.F.A. to the Grey Iron- 
founders’ Productivity Team Report, in which it is stated, 
“there are controls in America, but there are many more 
over here and they cause much irritation and frustra- 
tion.” By this Bill the ironfoundry industry is obviously 
going to become further irritated and frustrated. 

In answer to their question, “ Is that happy result not 
more hopeful of attainment, providing that the iron- 
founding industry is represented on the Board, as indeed 
it will be ?” In the first place, I fail to understand why 
it should be necessary to have a statutory Board to 
ensure that a basic industry receives its rightful share of 
raw materials, but perhaps if it were merely the control 
of raw materials that was being sought, I do not think 
I could seriously object, provided it was a temporary 
measure only. As far as a guarantee being given to the 
ironfounders regarding the prices, capital schemes* and 
even this place on the Board, they are not sufficient to 
convince me and many others as to the wisdom of in- 
cluding foundries in the Bill. 

Personally, I have not the slightest doubt that the 
C.F.A. has a sense of responsibility to the industry and 
the country, but then, so has every board of directors 
controlling the affairs of their own business, and they 
do not require a statutory board of this type to advise 
them on how to run them. The C.F.A. state that it 


*The Minister has announced that no new scheme costing 
less than £250,000 will enter the ambit of the Board’s opera- 
tions.—Eprrtor. 


724 


DECEMBER 25, 1952 


is too late now for non-members to claim a right to be 
heard in the organization, when events are taking a tum 
that some of them do not like or have failed to consider 
in good time. May I remind the C.F.A. that non- 
members do not claim the right to be heard in their 
organization, but simply the right to be heard as iron- 
founders. As for failing to consider the proposals in 
good time, our own objections to this Bill, both in the 
form of letters and telegrams, commenced at the begin- 
ning of October, for it was only at this time that we were 
in a position to understand what the proposals meant, 

If it be too late for non-members to claim the right 
to be heard, it seems strange that the C.F.A. should go 
to such lengths to circulate to non-members a copy 
of the letter which was published in your issue of 
November 27, explaining the course of events which 
led up to the formulation of the C.F.A’s policy and 
reasons for adopting it, and which I still contend is in 
distinct contradiction to the statements made in their 
booklet, “To Make Your Voice Heard.” 

Yours, etc., 
G. W. NICHOLLS, 

December 16 Modern Foundries Limited. 


To the Editor of the FouNDRY TRADE JouRNAL. 


Sir,—May I try to clear up two points which Mr. 
a makes in his letter in your issue of Decem- 

er 117 

(1) Mr. Whitham says: “If the Bill goes through, it 
(i.e., the Council of Ironfoundry Associations) has 
made the iron foundries subject to permanent super- 
vision—that is, supervision for all time.” The fact is 
that the proposals are those of H.M. Government, who 
consider the casting of iron and steel to be integral 
parts of the iron and steel industry in its wide sense. 
The Joint Iron Council (representing the views of its 
two partners, the Council of Ironfoundry Associations 
and the Council of Iron Producers) agrees with H.M. 
Government, subject to various safeguards for which 
they have asked. These safeguards will be embodied 
in amendments which H.M. Government proposes to 
introduce at the committee stage. 

(2) Mr. Whitham goes on to say: “ The C.F.A. has 
explained that it did this in order to make sure of 
adequate raw-material supplies to the foundries. It is 
admitted now that there is no need to come under the 
Bill to secure this protection. It is to be the duty of 
the Iron and Steel Board to keep under review ‘the 
arrangements for procuring and distributing raw 
materials and fuel for use in the iron and steel in- 
dustry.’ If this is not clear enough, let the Govern- 
ment add on to this clause ‘ including supplies for iron 
castings.’ It is much better that this should be one of 
the general duties of the Board rather than that the 
foundries rely on one ironfounder on a Board of 11 
other members.” It is a complete mis-statement to say 
“it is admitted now that there is no need to come 
under the Bill to secure this protection.” On the con- 
trary, everything that has happened in recent months 
makes it clearer than ever that the long-term interests 
of the ironfounders in relation to raw materials can 
only be secured if they are under the protection of the 
Board. If Mr. Whitham had his way he would delete 
iron castings from the schedule to the Bill and there- 
fore from the iron and steel industry as defined. 
Having thus got iron castings out of the industry to 
be supervised by the Board he then ingenuously sug- 
gests that there should be added to the raw-materials 
clause the words “ including supplies for iron castings.” 
been would completely fail to achieve the desired 
result. 

If it were possible to get iron castings out of the 

(Continued on page 743, col. 2) 
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Manufacture of Precision Patternplates’ 


By Bernard Faure 


When members of the London branch of the Institute of British Foundrymen visited foundries in the 
the French Ardennes region, they were particularly impressed by the production methods of the foundry 
of Faure et Cie, at Revin, especially with regard to mechanized moulding and machine pattern pro- 


duction. 


The first has already been described in the JourNaL (91, 525, 565) and the second is 


dealt with in the account below, which was prepared by the originator of the process. 


The manufacture of patternplates, and especi- 
ally those used in the stove-grate trade, raises a 
number of questions to which the Author has 
directed his attention and which he has tried to 
answer logically. This research was due to radical 
changes in methods of moulding at the Author’s 
foundries which necessitated the complete redesign 
of patternplates in use. The new patternplates 
for machine moulding had to meet the following 
conditions: —(1) To be single sided; (2) able to 
withstand the hard wear associated with com- 
bined vibrating and percussion on machines run- 
ning at production rates of from 250 to 150 moulds 
per hr.—that is, more than 1,000 operations per 
day; (3) to be easily mounted and adjusted; (4) 
suitable for manufacture by the works staff; (5) 
dimensionally accurate; and (6) economic in cost 
and in service. 


It was the fifth requirement which gave the most 
trouble. When moulding stove-grate castings, 
dimensional accuracy is extremely important, be- 
cause of (a) the very thin section of the castings; 
(b) their relatively large size; and (c) the high 
degree of uniformity required owing to the fact 
that most of the castings are finally vitreous 
enamelled. The castings made are normally either 
3.4 or 3.8 mm, (0.13 to 0.15 in.) thick, and have 
average surfaces from 30 to 35 sq. decim. (3.2 to 
3.8 sq. ft.). They are usually cambered, and there- 
fore carry arch supports of uniform thickness, 
which thus fix the layout of the casting. Domestic 
heating appliances are sold as finished entities, 
and not by weight; prices cannot be altered, and 
extra weight means an irrecoverable loss. Not 
only are variations of the thickness of the cast- 
ing of paramount importance, but there must also 
1 no variation in the location points of a pair of 
plates. 


Types of Plates 


Pattern Jigs—The more complicated elements 
and fixing units have been incorporated in a jig 
or plate-carrier to reduce the cost of the pattern- 
plates. Figs. 1 and 2 show the jigs in their work- 
ing position, and the actual plates resting on these 
supports (in black). They also show the position 
of moulding boxes round the assembly. 

Patternplates.—Fig. 3 shows, for one of the pat- 


*Translation of a Paper presented to the 25th Congress of 
the Association Technique de Fonderie. The Author is 
technical director of the Fonderies Faure et Cie, Revin. 


terns for making the patternplates, the layout of 
the supporting points both around the perimeter 
and in the central area. It will be noted that the 
patternplate is carried on the jig by a series of 
bosses placed round the perimeter, the object of 
which will be explained later. In addition, the 
plate is carried on nine bosses spaced over the 
whole of its free area, which transmit the pres- 
sure and percussion stresses during moulding. It 
is obvious that these pressures, which are of the 
order of 10 tons, together with the percussion 
stresses, cannot be borne by circumferential sup- 
ports alone, as this would entail patternplates of 
uneconomical thicknesses. The basic principle of 
these plates having been determined, the method 
of developing a system of carrying it out on an 
industrial scale, rapidly and economically, is next 
described. 


Fic. 1.—Longitudinal Section through a Large Pattern- 
plate (solid black) supported by a Pattern Jig and 
with a Moulding Box in Position. Note the Spiral- 
spring Box-pins. 


Fic. 2.—Cross-section through a Smaller Patternplate 
(solid black) resting on its Pattern Jig and the whole 
carrying a Half Moulding Box. 
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Fic. 3.—Distribution of Supporting Points in a Pattern- 


plate Layout. 


Fic. 4.—Half-mould for Producing the Under-side of a 
Patternplate, On this is located a Template through 
which Holes are cut in the Sand to form Bosses and 
Registering Points. 


Fic. 5——Chill Component Cast into the Bosses of the 


Patternplate. It is accurately machined on the Faces 
marked J. 


Fic. 6.—Placing the Chills in position using the same 


Template as was employed for Producing the Boss 
Holes. 
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Method of Moulding 

The casting to be plate-mounted is placed on q 
very hard-rammed mould part or odd-side. Depeng. 
ing upon circumstances, it is either constructed oq 
one particular plane or elevated by ramming, as jf 
one were making a mould with a more-or-less com. 
plicated joint, as is often the case with appliance 
castings of a very contorted shape. Off this hard. 
rammed odd-side the moulder prints a first part, and 
from this again is moulded a second part; these two 
half-moulds containing the working faces of two 
patternplates. Going back to the hard-rammed odd. 
side, two further parts, identical with the first prints, 
are made. These will be the under faces of the two 
plates. Up till now, nothing has differed from nor. 
mal moulding practice. 

The nine supports on the jig, which ultimately 
carry the nine bosses on the patternplate should now 
be made. It should be noted that these bosses are 
recessed some 60 mm. in relation to the top edge of 
the jig. This is necessary because sometimes the 
castings to be moulded on the plates are provided 
with substantial contours. These bosses are built 
up in several stages using a precision template; 
Fig. 4 shows one of the half-moulds for producing 
the under face of the patternplates on which has been 
placed such a template, located with pins on to the 
box-part. The first cutting of a supporting boss by 
means of a correctly-guided runner cutter is shown 
at A. At B, the print thus obtained is finished off 
using a runner cutter with a bottom blade so as to 
ensure a truly level surface at the bottom of the 
print. At C, this type of runner cutter has been 
replaced by a guide on which slides a runner cutter 
of reduced size, with which a reamering operation is 
carried out, going right through what remains of the 
sand. While this operation is carried out, the work- 
man also imprints, by means of the two guides, D, 
the location of the prints used for centring the large 
bosses for the plate lugs. Finally, there is printed 
through the template components E, the bosses 
which set the position of the alignment references of 
the assembly. After the template has been removed, 
the part is finished, and is ready to receive the sup- 
port components. 

Fig. 5 is a large-scale reproduction of a section 
through one of the support components or bosses 
which includes a chill. The latter fulfils several 
functions, one of which is to give a clean machine- 
finished area to the patternplate at this point. A 


Fic. 7.—Details of the Vernier Gauge for Placing 
the Chills at the Correct Depth. 
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second and more important function is the accurate 
Na setting of the height of this boss. Accordingly, the 
nd. chill is accurately machined, both as regards thick- 
on ness and on the supporting face. The chills are 
S if cast from the same metal as that used for the plate, 
m. and are made in different sizes according to the 
ce length of the boss for which they are to be used. 
rd- One of the chief features of this process consists 
nd of inserting into the prepared mould-part, shown in 
Wo Fig. 4, pre-machined bosses to an exact depth in rela- 
WO tion to the edge plate supports. A truncated steel 
id. core (B) is screwed at the centre of the chill, and will 
ts, engage itself in the sand as and when required in the 
1) pilot hole provided from the jig. The fitting inside 
yr this pilot hole will be sufficient to ensure definite 

location of the chill. This digression is important 
ly in order to appreciate better the operations which 
Ww will next be described. 
Te Fig. 6 shows the same template as used for posi- 
of tioning the holes being used now for setting the 
le chills. At A, the chill, carried on its siting button, 
od is lowered into position. It is held inside the length- 
It gauge by a copper tube (B) secured by forcing it 
p on to the outside of the chill in the manner of a 
ig carrying spindle. At B, the chill is in situ, the steel 
D cone with which it is provided being secured inside 
le the pilot-hole,C. The chill thus positioned, is 
V lowered to the true depth by employing a length 
n gauge. The copper tube is then withdrawn by means 
il of a sharp twist. The length gauge is then also 
0 removed. At D, the chill is in position, and will 
€ remain there. Fig. 7 shows details of the length gauge 
1 used for placing the chill at a true depth in its seating. 
4 The length of the chills is unfortunately quite vari- 
$ able (see Fig. 2), and it is necessary to bear in mind 
4 these differences in length, as they entail different 


contractions. The length gauge used for the siting is 
therefore provided with a vernier on which are in- 
scribed the lengths of the bosses; this obviates the 
necessity for the operator to make calculations on 
the spot. 


Flatness 


Besides the nine support bosses of the central area 
of the plate, Fig. 3 shows a series of 32 small peri- 
pheral bosses for supporting the frame of the pattern- 
plate carrier or jig. These bosses are incorporated 
for two reasons:—(1) Spaces between the pattern- 
plate and the plate-carrier permit for the escape of 
the gas of the heating unit installed for warming up 
the patternplate in use. (2) If the joint of the plate 


Four Posts at E, Fig. 4. 
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Fic. 8.—Collar, kept in place by the Pin, for setting the 


Fic. 9.—Placing of Annealed Malleable Cast-iron 
Sections to form the Perimeter and Thickness of the 
a. Each segment is pinned into the Sand 

ould. 


Fic. 10.—Section through a Patternplate Mould after 
Inversion, Closing, and Casting. 


of the Plate. 


Fic. 11.—Patternplate as Knocked-out from the Mould. 
Any Impurities collected at the Points, shown are on 
the Sand Joint and do not affect the Serviceability 
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Fic. 12.—Positions of the Four Location Pins on the 
Centre-lines of the Plate. 


is slightly deformed during the moulding and _ re- 
moulding caused by taking off four sand half-moulds, 
adjustment is not necessary along the whole length 
of the plate, but only at these points of reference in 
relation to the nine central bosses. These small 
peripheral bosses are thus printed in the mould when 
the chills are finally placed in position (Fig. 6). When, 
as is usual, it is necessary to correct the flatness of 
the joint, it is easier to work on the small bosses 
than along the whole periphery of the plate. 


Assembly 


The chills being in situ, it still remains to place 
in position the assembly components, of which 
further details will be discussed later, and which 
consist of a collar (see Fig. 8) which is maintained in 
place by a pin which slides freely whilst locking in 
the four posts shown at E, Fig. 4. The perimeter of 
the patternplate is then fixed by means of annealed 
malleable cast-iron segments, as shown in Fig. 9. 
They are divided into sections, each of which is 
held in place in the sand by two pins. The segments 
determine the outer profile of the plate, and also 
carry the ingates for the metal. These ingates are 
so arranged that the entry of the metal is tangential 
and in rotation. This arrangement confines any 
impurities remaining in the metal to the least impor- 
tant zone, that is, the sand joint of the future moulds 
to be made from the plate. The mould can then be 
closed. 

Fig. 10 shows a section of the plate mould cast 
up. Three supporting bosses are shown at A; two 
of the pins for mounting at B; the lug of the plate 
with its adjustment core at C; a section of the mal- 
leable-iron segments at D; and one of the four 
runners at E. Fig. 11 shows a patternplate when it 
has left the mould after casting. The impurities have 
collected in four zones where they do not affect 
the surface quality, since they are all located within 
the sand joint. After the plate has thus been pro- 
duced, the ingates are removed by sawing, and 
mounting can then be carried out. 


Forming the Box-pin Holes 
Fig. 12 shows the location of the four pins at 
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Fic. 13.—Frame Template fixed on the Marking-out 


Table. Each oblong Hole ensures correct location 
in One Direction. 


right angles to one another within the plate. When 
joined in pairs, these four pins determine two lines 
bisecting one another at right angles, which give the 
true centre of one plate with another. This is inde- 
pendent of the sometimes irregular contractions of 
the plate. Fig. 13 shows the template fastened on to 
a marking-out table. It will be noted that this tem- 
plate is a frame in which four oblong grooves have 
been milled. Each one of these grooves ensures the 
correct location of one of the dimensions, to the 
exclusion of any compulsion in the other dimension. 
The assembly shows quite clearly the high degree of 
matching which is obtained through proper setting 
out. The marking off is shown in Fig. 14. An 
iron ring sliding on the gauge pins set in the mark- 
ing-off table is placed in position at the desired height 
and the bush holes are closed by means of spring- 
loaded washers. 

Casting.—After the moulding process has been 
finished, and the pin bushes in the matching plates 
cast-up simultaneously with metal from the same 
crucible (to reduce any differences due to contrac- 
tion), the plates are then mounted on test plate- 
carriers. 

Adjustment.—If cooling causes slight deforma- 
tion, the plate is slowly adjusted by pressure 
until perfect alignment is obtained between the nine 
central bosses and those on the periphery. Gener- 
ally, this operation gives the degree of accuracy re- 
quired, and a perfect strip is usually obtained on the 


Fic. 14.—Babbitting of the Pin Bushes after setting-up 

the Newly-made Patternplate by its Four Location 
Points. The Base of the Bush Mould is closed by a 
Spring-loaded Washer. 


DECEMBER 25 
trial MOU 
sponding 
| | sided pa 
| ©- always 
deform<é 
themsel 
In 
plates | 
| The pl 
takes 
single- 
sq. in. 
| ing of 
plate, 
haps. 
It she 
2/10° 
inspe 
ceed 
TI 
tech 
| tion: 
| sible 
to a 
The 
for 
hig! 
rap 
in 1 
ti 
al 
Vi 
il 
\ 
P 


DECEMBER 25, 1952 


Manufacture of Precision Pattenplates 


rial moulds, with a casting section thickness corre- 
sonding to the original master pattern. The whole 
gcret of success in this system is: “ There is one 
crucial Moment in the construction of two single- 
sided patternplates where the dimensions are truly 
exact. This moment occurs just before casting up. 
The correctly-established location devices can 
always be used to reset a plate which is slightly 
deformed after this very precise stage, provided they 
themselves are exact.” 


Results 


In conclusion, it can be stated that:—(1) The 
plates are stronger, since the maximum unsupported 
span is Only about 4 sq. decim. (60 sq. in.). (2) 
The plates can be rapidly moulded and adjusted. It 
takes two men six hours’ moulding to make two 
single-sided plates of 40 sq. decim. (or about 600 
sq. in.). (3) The adjustment is rapid. The finish- 
ing of the plate takes 4 hr. for marking-off for each 
plate, 2 to 3 hrs. of buffing and polishing, and per- 
haps 2 hrs. of final inspection using a scribing block. 
It should be noted that, if variations of thickness of 
2/10* are allowed, there is no need for scribing-tool 
inspection, for it is exceptional that variations ex- 
ceed 1/10. 


The process has been developed by highly-skilled 
technicians, but the simplification of all the opera- 
tions has made it so automatic that it is now pos- 
sible to give the job of making these patternplates 
to any craftsman who understands hand-moulding. 
The fixed routine is therefore definitely laid down, 
for by its use, strong patternplates, capable of giving 
high-production yields, can be made—simply, 
rapidly, and with precision of the order of 1/10. 


*It is presumed that these dimensional limits are expressed 
in millimetres (7;,mm. = 0.004 in. approximately).—Ep1tor. 


Conference on the Physics of Particle- 
size Analysis 


There have been in recent years numerous publica- 
tions relating both to the: development of instruments 
and to the fundamental physics of the processes in- 
volved in measuring particle size, especially for sizes 
in the range of 0.1-30 microns. Measurement of par- 
ticle-size distributions are made in many sciences and 
industries, and since it is now some five years since 
the last British conference on particle-size analysis 
(organized by the Society of Chemical Industry and 
the Institution of Chemical Engineers), it is felt that 
the time is now opportune for a further exchange of 
views. To this end, the Institute of Physics announces 
that it is arranging a Conference on “ The Physics of 
Particle-size Analysis” to be held in the University 
of Nottingham from April 6 to 9, 1954. The synopsis 
of any proposed contribution should be sent before 
February 3, 1953, to the Conference honorary secretary, 
Mr. R. L. Brown, Institute of Physics, 47, Belgrave 
Square, London, S.W.1. Manuscripts should be sent in 
by the end of October, 1953. ; 
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Blind Risers 
By “ Tramp” 


Blind risers or “ pop-ups” are frequently employed 
on the rims of thin wheels, etc., to ensure that the 
metal runs up and completely fills the mould. With- 
out their aid, the top edges of the rim may be irregular 
due to the pressure of the compressed gases in the 
mould not being able to escape freely through the 
vents. To enable this gas to be released the moulder 
often pushes a vent wire of about 4 to } in. diameter 
through the mould. This is not good practice, as 
invariably the metal in the mould rushes up through 
these pop-ups and flows over the top of the mould. 
Also no effectiveness can be obtained from a riser on 
a central boss, due to the metal flowing through the 
pop-ups and not allowing of a build-up in the head. 

To obtain the desired pressure due to the head of 
metal in the riser on the central boss and also to 
vent the rim freely, the “ pop-ups” should not pass 
through the top surface of the mould but stop short, 
similar to a blind riser. Pop-ups should preferably 
be formed by means of a rectangular-section tool, 
such as the blade of a cleaner, rather than a wire, 
the reason being that a circular section has the least 
perimeter for its area and thereby stays molten much 
longer than a rectangular section. The evacuation 
of gas and not the continued passage of metal is the 
end desired. Pop-ups are very useful in the foundry, 
but their usefulness may be impaired by forming them 
carelessly. 


Cast Crankshaft Design 


An investigation has been made of the influence of 
some special design features on the bending fatigue 
strength of cast crankshafts and reported in publication 
1951/2 of the Motor Industry Research Association, by 
R. I. Love. His synopsis runs as follows :— 

From time to time, various special design features 
have been suggested for incorporation in cast crank- 
shafts to improve their strength, and the fact that these 
modifications can be introduced readily by the casting 
process has often been claimed as one of the advan- 
tages of this type of production. The present investiga- 
tion was concerned with the following special design 
features: “web depressions,” journal bores with well- 
rounded ends, journal bores with ends reduced in 
diameter, chamfered webs, eccentric journal bores, and 
slots machined through the web. Some of the designs 
were subjected to bending fatigue tests and others were 
more conveniently examined by stress measurement. 

None of the designs gave increases or decreases of 
strength of appreciable magnitude and the best im- 
provement indicated, with the journal bores with 
reduced ends (or “ barrel-shaped” bores), was only of 
the order of 10 per cent. This is negligible compared 
with the considerable improvements of strength obtain- 
able by increasing the fillet radii, as had been shown in 
earlier work. However, some of the designs did have 
an appreciable effect on crankshaft bending flexibility. 
For example, “web depressions” increased the flexi- 
bility by about 50 per cent. 


A PLANT for the production of alumina, the oxide 
from which aluminium is made, has come into opera- 
tion in Jamaica. Worked by Alumina Jamaica, a sub- 
sidiary of the Aluminium Company of Canada, the 
plant will have an initial production of 120 tons a 
day, which will be expanded later to 450 tons a day. 
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Influence of Blast-furnace Slag on Pig-iron 


Suggested Occurrence ofan ‘“‘Inertness Temperature” in Slag Reactions 


In an article* on the influence of the mass and 
nature of slag on pig-iron production in the blast 
furnace, the French author, Mr. J. G. Platon, 
attempts to establish what is believed to be a new 
conception of an “inertness temperature” of slag 
in contact with coke. He records some known 
facts and attempts to develop them on a theoretical 
basis. What follows are extracts from his theories 
which may have significance also in considering 
cupola reactions. 

Slag directly influences the nature of pig-iron, 
i.e., without passing through complicated interme- 
diate stages, by its melting point, composition, and 
mass. If the melting point of the slag is low, it quickly 
fuses, and with ferruginous material in course of 
transformation, passes rapidly through the coke 
column in the furnace, descending more quickly than 
the coke charged at the same time as the consti- 
tuent raw minerals. The slag and iron ore being 
transformed thus arrive prematurely at the bath in 
the furnace bottom and are not heated to the tem- 
perature they would have reached during a more 
leisurely descent. The melting point of the slag gives 
the main control of this action and indirectly affects 
the temperature of the pig-iron. 


Iron/Slag Equilibrium in the Hearth 

The composition of the slag has an influence on 
the iron/slag chemical equilibrium and, at the same 
time, on the carbon/slag equilibrium, but to different 
extent. The first of these (iron/slag), if com- 
pletely independent of the carbon/slag equili- 
brium, would be substantially without effect on 
the iron, because of the stability of the diluted 
elements of the iron with the combinations 
or multiple mixtures of silica, lime, mag- 
nesia, etc., of the slag. The contact would only 
affect the distribution of certain individual com- 
pounds (oxides or sulphides) of elements contained 
in the iron (Fe, Mn, Si, etc.). It is known, for 
example, that acid slags have a higher iron-oxide 
content than basic slags. The quantity of slag also 
has its effect, particularly in connection with 
sulphur distribution. 

On the whole, the effects of the iron/slag 
equilibrium are secondary by comparison to those 
of the carbon/slag equilibrium—or rather the lack 
of equilibrium—which is the main factor in the work- 
ing of the blast furnace below the tuyere level. 

The main use of the carbon/slag equilibrium is 
decomposition by carbon (with or without gaseous 
intermediaries) of the less stable oxides, i.e., FeO, and 
then in particular SiO., P.O;, and MnO. As long 
as the temperature is sufficiently high, the reduction 
of, say, SiO. continues. ; 

The quantity of coke is practically unlimited in 
relation to the quantity of slag. The reaction cannot 
therefore be stopped by reason of the exhaustion of 
the coke. 


* Published in our sister journal, Iron and Coal Trades 
Review. 


SiO, + 2C = 2CO + Si — 138 cals. 

For this reaction to cease, it would be necessary 
for the slag temperature to be reduced to such a 
value that the silicates or the silica of this slag would 
be no longer reducible. This point alone, i.c., a 
certain precise temperature for a given slag analysis, 
provides the key to the composition of the iron at a 


given moment during reduction in the furnace 
hearth. 


Limitations 

Now, in order to lower the slag temperature by, 
say, 150 deg. C., it suffices to extract from it about 
1 kg. x 0.26 x 150, i.e., 39 cals. per kg. This corre- 
sponds, at the very most, to the reduction of 18 gm. 
SiO:, or to the introduction into the pig-iron of 
8 gm. Si (0.8 per cent. silicon in the iron). For a 
slag which would contain 36 per cent. SiO, before 
this reduction, the silica content would be reduced 
to no further than 35 per cent. If the same calcu- 
lation be made for phosphorus, it is found that the 
introduction of 2 per cent. P into the pig-iron corre- 
sponds to a reduction of about 270 deg. C. in the 
temperature of the slag. 

With the direct reduction of FeO, similar rela- 
tions exist as to the difference between the tem- 
peratures of the gas at the level of the tuyeres and 
the temperature of the liquids (iron and slag) in the 
hearth. Thus the composition of the iron is 
governed by the arrest of the direct reductions as 
soon as the slag falls to its “ temperature of inert- 
ness in contact with the coke.” Theoretically this 
temperature should be attained, and the slag should 
not fail to reach it, if the slag stays sufficiently long 
in the furnace, which does not always happen. 

The Author then goes on to discuss the reactions 
in relation to furnace conditions favouring the 
production of “hot” and “cold” and “dirty” 
iron from the furnace and concludes with the 
following statement : — 

Efforts to influence this phase of blast-furnace 
working can do no more than:—(1) Affect the pre- 
ceding phase so that the hearth is reached in the 
condition most close to what is desired; (2) influ- 
ence the stage of direct reduction itself either by 
hastening or retarding it. Atove hearth level, there 
is only one problem with a given charge—that of 
heating the iron and the slag in their period of 
formation to the desired extent, in general, as much 
as possible. At hearth level the nature of the iron 
can be influenced only by controlling the efficacy 
of the coke itself on the slag. But, in general, these 
two modes of operation within the furnace are 
distinct. 


THE TRADITIONAL CEREMONY of relighting the No. 2 
blast furnace of the Staveley Iron & Chemical Company, 
Limited, Chesterfield (Derby), which had been relined 
since it was blown out on October 8, was performed 
last week by Mr. M. C. Hanna, a director of the 
company. 
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Synthetic Resins as Sand Bonds’ 


FOUNDRY TRADE JOURNAL 


By P. G. Pentz, B.Sc. 


In a Paper of similar title presented at the British Plastics Convention in June, 1951, the subject was 
reviewed in a way intended to be intelligible to people familiar with synthetic resins, but unacquainted 
with the details of foundry practice. To many in the chemical industry ,of which the plastics industry is a 
part, foundries are places of mystery, in which demons labour amid smoke, flame and molten metal to . 
produce castings of weird and intricate shape. The present Paper is addressed to the demons and will, 


therefore, approach the subject from a different angle. 


characteristics of synthetic resins as such, in order 


It is proposed to deal briefly with the 
that their behaviour in the foundry may be better 


understood; then to discuss the performance of current types of synthetic resin under actual foundry 
conditions, with emphasis on such practical difficulties as have been encountered; and finally to mention 
some of the more promising developments now taking place both in the characteristics of the resins 


themselves, and in the methods 


The first thing to note about synthetic resins is 
that they are synthetic. The implications of this 
somewhat obvious fact are not yet adequately 
appreciated by foundrymen. In synthesizing a 
resin, the chemist commonly starts with relatively 
simple chemicals (often themselves synthetic pro- 
ducts, like urea, phenol, formaldehyde) and by 
appropriate chemical processes builds them up into 
new molecules of much greater size and complexity. 
By varying the proportions or the conditions under 
which his raw materials are reacted, the resin 
chemist can adjust the molecular shape and size, 
and therefore the chemical and physical properties 
of his final product, almost at will. Within limits, 
resins can be constructed so as to have pre- 
determined properties. When the resin manufac- 
turer knows precisely what properties are needed to 
fit his resin to a particular job in a foundry, he 
can fashion it accordingly. “ Synthetic resins,” then, 
are chemicals built to order. But why “ resins ”? 
Largely because they have some at least of the 
properties of the natural resins found in the vege- 
table world, among which the best known, perhaps, 
is colophony (“rosin”), They are viscous, non- 
crystalline liquids or semi-solids, usually thermo- 
plastic up to a point; this is, they become more fluid, 
at least temporarily, when heated; and they show 
strong cohesive as well as adhesive power. The 
synthetic resins used in foundry sand-bonding all 
have a characteristic which distinguishes them 
sharply from natural resin: they are permanently 
and irreversibly hardened by heat—in other words, 
they are thermosetting. 


Classes Available for Foundrywork 


Of the many different classes of synthetic resins 
available, only two are at present important as 
foundry sand binders. These are the urea-formalde- 
hyde (U.F.) and phenol-formaldehyde (P.F.) resins. 
It is unlikely that the other thermosetting resins now 
known, such as melamine and resorcinol resins, will 
find any large-scale use as sand binders, mainly 
because they cost too much to make. The U.F. 
resins employed for this purpose to-day are usually 


*Paper read to the Sheffisld branch of the Institute of 


British Foundrymen. The Author is technical sales manager, 
Leicester, Lovell & Company, Limited. 


of using them in the foundry. 


supplied in the form of liquids of fairly low vis- 
cosity, containing about 50 to 55 per cent. resin 
solids, the balance being water. They thicken 
slowly during storage, but can normally be kept 
for at least six months under reasonably cool con- 
ditions. These resins are usually designed specific- 
ally for foundry use, and differ appreciably from the 
U.F. resins employed in other industrial applica- 
tions such as wood gluing and textile finishing. The 
differences between the various brands of liquid 
U.F. resin now being marketed in this country as 
sand binders are, from a practical point of view, 
relatively slight, though quite significant in certain 
critical uses. 

U.F. Resins—The more important properties 
common to all U.F. resin binders are adequately 
described in the Report of I.B.F. sub-committee 
T.S.30 on which the Author had the privilege of 
serving. This Report, entitled “ Synthetic Resins in 
the Foundry,” was presented at the annual con- 
ference of the Institute in June last year. The 
Author can do no better than to refer readers to 
the Report for details, and will confine himself here - 
to noting the salient characteristics of U.F. resins. 
These are: — 

(1) Conversion of the resin from the water- 
soluble liquid form into an insoluble, infusible 
solid by the application of heat. 

(2) This hardening or curing of the resin takes 
place much more rapidly than the oxidation and 
polymerization of drying oils, like linseed oil, 
with consequent large savings in baking time and 
fuel consumed in foundry ovens. At tempera- 
tures above 170 deg. C., U.F. resins begin to 
decompose. 

(3) U.F. resins are ideal for high-frequency 
baking, because they require relatively little elec- 
tric power to effect rapid curing, and the danger 
of over-baking is eliminated. , 

(4) Formaldehyde gas, which is irritating, is 
evolved during the curing of the resin, but should 
present no practical difficulty, as it is removed by 
the oven ventilating system and the fully-baked 
core has no residual odour of formaldehyde. 

(5) The rapid breakdown of U.F. resins at cast- 
ing temperatures distinguishes them from P.F. 


2 729 

iT) 

ild 

is, 

ce 

ut 

n. 

of 

a 

re 

e- 

i- 

d 

e 

is 

le 

s 

d 


730 


Synthetic Resins as Sand Bonds 


resins or oil-binders, and permits much easier 
removal of burnt core-sand. There is a possi- 
bility of premature core collapse with heavy- 
section castings at high temperature. 


(6) Partial decomposition, either by over-baking 
or from the heat of the molten metal, produces 
breakdown products of somewhat unpleasant 
odour characteristic of all U.F. resins without 
exception. 

(7) U.F. resins produce about as much gas as 
linseed oil, but it is evolved much more rapidly. 
P.F. Resins. The term phenol-formaldehyde 

resin is somewhat misleading because “ phenol” 
may refer either to hydroxy-benzene or to one of its 
homologues, or to mixtures of these phenols. Meta- 
substituted phenols, such as meta-cresol, react with 
formaldehyde in much the same way as ordinary 
phenol, and produce resins with quite similar 
properties. For technical and economic reasons, 
the higher phenols are attractive raw materials, and 
much work has been done with them. Since the 
resin chemist has at least a dozen phenolic raw 
materials commercially available, either singly or 
in various combinations, there is clearly the pos- 
sibility of a much greater variety among phenolic 
resins in this broad sense, than among the’ urea- 
formaldehyde resins. In consequence, it is more 
dangerous to generalize about P.F. resins. How- 
ever, it can be said that the P.F. resins in current 
use as foundry sand binders generally have the fol- 
lowing properties in common:— 

(1) Like U.F. resins, they are hardened by heat, 
becoming insoluble and infusible. 

(2) They normally require rather more heat 
than U.F. resins to cure them, but are still much 
quicker than linseed oil, and will actually tolerate 
more over-baking than oil, without serious loss 
in strength. 

(3) They require somewhat more high-fre- 
quency heat than U.F. resins. 

(4) The removal of excess formaldehyde during 
baking is, for practical purposes, the same as with 
resins. 

(5) The rate of breakdown after casting is 
much slower than for U.F. resins, and about the 
same as for linseed oil. 

(6) P.F. resins are outstandingly good in regard 
to the odour of their thermal decomposition 
products which are far less unpleasant than those 
from oil or from U.F. resins. The quantity and 
rate of evolution of gas during castings are both 
exceptionally low. 

Over the last four or five years, some thousands 
of tons of U.F. and P.F. resins have been used in 
British foundries, and valuable experience has been 
gained, not only by the progressive foundries that 
have used the resins, but also, and equally important, 
by the resin manufacturers. There is now a much 
wider appreciation among foundrymen of the ad- 
vantages which synthetic resins can provide. It is 
intended to deal mainly with such difficulties as have 
been encountered in foundry practice. 
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Application to Corebinding 
Experience has shown clearly that U.F. and PF. 


resins can generally be regarded as complete sub. 
stitutes for linseed oil, but not necessarily for semj- 


solid core-compounds. In other words, the resin 
binders can be relied upon to provide adequate 
dry-strength and hot-strength, but not ‘necessarily 
green-strength. Other ingredients, such as cereals, 
are normally required to impart the plasticity, green. 
bond, and freedom from stickiness so essential to 
satisfactory coremaking. It is indeed primarily 
the properties of resin-bonded sands in the “ green” 
state which have proved most difficult to perfect. 

The normal ingredients of what may now be con- 
sidered a conventional resin-bonded core-sand, are 
silica sand, cereal powder, water, and liquid resin, 
If a high green-bond (green-compression strength of 
2 ib. per sq. in. or more) is essential to prevent 
Sagging, or to permit safe handling of the green 
core, an addition of fine sand, clay, or naturally- 
bonded sand is made. Paraffin oil, or one of the 
more effective surface-active materials, supplied as 
proprietary liquid parting compounds or release 
agents, may also be needed to improve flow proper- 
ties and facilitate clean stripping from coreboxes. 
Each of these ingredients has an effect on the 
properties of the resultant mixed core-sand and of 
the baked cores, so that the proper formulation of 
the mix is a somewhat complex matter on which it 
is difficult to generalize. 

Most liquid resin binders add little to the green- 
strength; indeed, they frequently reduce it. If, for 
instance, water is added to a sand/cereal mix in 
such a proportion as to develop maximum green- 
strength, the green-bond will drop noticeably on 
further addition of a water-soluble P.F. or U.F. 
resin. These resins, in fact, behave in this respect 
like an equivalent quantity of water. To obtain 
maximum green-strength from the cereal present, 
it may, therefore, be necessary to use less water in 
the presence of resin. From the point of view of 
dry-strength, precisely the opposite is desirable: the 
higher the moisture content, the better the dry- 
strength. For this reason, water soluble U.F. or 
P.F. resins are easier to use. and are more econo- 
mical for core-sands of low green-strength. Fig. 1 
will illustrate this point. 

The plasticity that enables the core-sand to be 
moulded easily to shape in a corebox is quite readily 
obtained in normal sand/cereal/resin/water mixes. 
It is, however, a characteristic of the synthetic resins 
used up to now that they tend to produce rather 
tough sands, i.e., they are often a little more difficult 
to ram than an oil-bonded sand having the same 
green-compression strength. This greater toughness 
can be measured by means of the shatter test, and 
increases with milling or mixing time, even when 
there is no corresponding increase in green- 
compression strength. The reason for this behaviour 
has been obscure, but some research work now in 
progress holds promise of explaining it. 


Flow Problems 


This toughness in resin-bonded sands is seldom 
sufficient to cause practical difficulty in hand- 
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rammed cores, but is sometimes noticeable in large 
cores of such a design that some of the sand has to 
be tucked into the sides of the boxes and cannot be 
subjected to a direct compaction under the blows 
of the rammer. Poor compaction means reduced 
dry-strength with resin-binders just as it does with 
oil-binders. A practical example of this may be 
found in an ironfoundry in the Midlands making 
cores weighing 50 to 100 Ib. in core-sand bonded 
with phenolic resin. The dry-strength and surface 
hardness of transverse test pieces, made in the core- 
shop from the normal mix and baked in the foundry 
oven alongside the large cores, are consistently 
better than the strength and hardness of the produc- 
tion cores themselves, particularly in those parts 
where compaction results. only from a secondary 
sideways thrust. It must be said, however, that in 
this particular case, part of the toughness of the 
sand may be due to the presence of a high propor- 
tion of sub-angular sand grains, and should not all 
be attributed to the resin. 

Similar flow problems arise in extruding and core- 
blowing, partly as a result of the characteristics of 
ordinary resin binders and partly in consequence of 
the higher moisture content (compared with oil) 
at which the resins are normally used. Nevertheless, 
by a suitable adjustment of the ingredients and the 
use of special parting compounds, it has been found 
possible to overcome these obstacles, and to blow 
or extrude resin-bonded cores of all types. 

When attempts were first made to use synthetic- 
resin binders on a production scale, considerable 
difficulty was encountered due to the tendency of 
the resin-bonded core-sand to adhere to the sides 
of the corebox. Since those early days, efficient 
release agents have been developed, usually in the 


form of liquid parting compounds, which, together . 


with suitable formulation of the core-sands and to 
some extent improvements in the resins themselves, 
have virtually eliminated any troubles of this sort. 
Resin-bonded sands in foundry use to-day are, if 
anything, less sticky than the oil-sands they have 
replaced. They also leave the coreboxes far cleaner. 
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Many oil-sands, as is well known, tend to build up 
a substantial film on the surface of the box which 
leads to trouble if the box is not periodically taken 
out of production and thoroughly cleaned. Metal 
boxes are generally preferred as giving the best 
strip with difficult cores, Aluminium, possibly 
because of surface oxidation and other charac- 
teristics, is sometimes less suitable than iron. 
Wooden boxes are satisfactory when smooth, but 
certain types of corebox varnish are softened by 
phenolic-resin binders, and this may lead to “ clag- 
ging.” The remedy is to use a varnish which is 
resistant to the resin. 

Bench Life-—The bench life of a resin-bonded 
sand is usually far better than that of the oil-sand 
it replaces. Provided the core-sand is covered with 
a damp sack or other appropriate means are used 
to prevent loss of moisture, most resin-bonded sands 
can be kept for a week or more without significant 
change in properties. Air-drying, on the other hand, 
proceeds rapidly at the surface of the “ green ” core. 
This effect can be seen readily if green-compression 
test-cores are left to air-dry for various periods 
before testing. 


Drying of Resin-bonded Cores 

The drying of cores bonded with P.F. resins has 
never presented any practical difficulty, since these 
can be subjected to normal oil-drying cycles without 
damage. The usual practice when introducing P.F. 
resin into the coreshop has been to make appropriate 
alterations in the core-sand mixing formula, but to 
make no further alterations in normal coreshop 
practice, so that the resin-bonded cores were sub- 
jected to exactly the same conditions as the oil 
Having established that the cores and cast- 
ings so produced were satisfactory and put the P.F. 
resin into general use, the coremaker has then 
proceeded to the next step of reducing the baking 
cycle and sometimes the temperature as well. 

With U-F. resin binders, it is not always possible 
to bake the cores at the relatively high temperatures 
often used for oil-bonded cores, because of the 
serious over-baking, particularly on corners and 
small projecting pieces, which is liable to result. In 
this connection it is essential to understand that it 
is not the oven temperature as such which deter- 
mines whether or not a core will be over-baked. 
It is the combination of temperature and time in 
relation to the mass of the core, its surface area and 
its initial moisture content. The larger the core 
and the more water it contains when it enters the 
oven, the longer, clearly, it will take to reach a 
temperature high enough to cause decomposition of 
the resin, ie., over-baking of the core. A large 
U.F.-bonded core, weighing about 200 Ib. and of 
fairly uniform thickness is being produced in large 
numbers from a continuous oven, running at a top 
temperature of about 285 deg. C. with a cycle time 
of about two hours. A 1-in. tensile test-core of the 
same composition would be over-baked if subjected 
to this high temperature for more than 15 min. A 
graphical representation of the relationship between 
temperature and time can be seen from the curves 
shown in Fig. 2. 
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Fic. 2.—Time/Temperature Drying Cycles for 
U.F.-resin Cores. 


It is clear that the thickness of the core is also 
of major importance in determining the amount 
of heat it can take without over-baking. Cores in 
which the surface area exposed to the hot oven- 
gases is large in relation to the weight of the core 
will obviously be more prone to over-baking; i.e., 
they will demand either a shorter baking cycle or 
lower temperature. 

In dealing with the general characteristics of these 
resins, it was mentioned that the fully-baked core 
was free from any residual formaldehyde. In prac- 
tice, it is sometimes unnecessary to bake cores 
throughout, adequate strength being obtainable in 
many large cores by curing the resin in the oven to 
a depth of only an inch or so. Such cores emit 
formaldehyde fumes from the uncured resin in the 
interior, and this may be unpleasantly noticeable on 
removal of the cores from the oven. The residual 
heat is usually sufficient to harden the resin inside 
the core during the period when it is cooling off, 
and any inconvenience from the formaldehyde 
fumes at this stage can be avoided, either by arrang- 
ing suitable ventilation or by adding to the initial 
sand mix a substance which will absorb excess 


formaldehyde and accelerate the hardening of the 
resin. 


Check on Proper Baking 


A practical question in regard to baking which 
is often asked, is whether there is any simple and 
satisfactory means of judging when a resin-bonded 
core is fully baked, in view of the fact that there 
is little or no change in colour. In repetition work, 
the best means of controlling baking is usually to 
determine by experiment the optimum baking time 
for any given type of core under constant heating 
conditions. Where there is substantial variation in 


cores made from day to day and possibly in oven 
conditions also, the following criteria may be 
used : — 
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(1) Fully-baked cores no longer have the sharp 
smell of formaldehyde when hot. 

(2) Over-baked U.F. cores have the charac. 
teristic odour of burnt U.F. resin and are pro. 
gressively darker in colour according to the 
degree of over-baking. P.F. cores also become 
darker in colour when over-baked, but the 
difference is not so marked, and there is no 
noticeable difference in odour. 


(3) Probing into a core-print will show whether 
the interior of the core has received enough heat 
to harden the resin. 

A characteristic feature of properly-baked resin- 
bonded cores, is that the hot core on removal from 
the oven has nearly the same strength as after 
cooling. This property, together with the speed at 
which the “ green” core hardens during the early 
stages of baking, reduces the tendency to distortion, 
so that greater dimensional accuracy can be 
obtained. In this connection, it must be borne in 
mind that swelling of the cereal powder by absorp- 
tion of water may cause some expansion of the core 
in the green state, so that the baked core is some- 
times slightly larger than the freshly-made green 
core. Experience has shown that the difference in 
dimensions is very slight, and can usually be 
ignored. 

In jigging baked cores to precise dimensions, 
difficulty is sometimes encountered with breakage of 
resin-bonded cores, whereas oil-bonded cores of the 
same dry-tensile or -compression strength can be 
jigged without damage. This is sometimes associated 
with the fact that the oil-bonded core is slightly 
plastic, while hot, so that the bond between the 
sand grains is relatively tougher and less brittle than 
with resin. This seems at present to be an intrinsic 
characteristic which cannot be removed, Normally, 
however, it is possible to avoid any wastage of cores 
in jigging, either by working at a somewhat higher 
dry-strength or by using less violent methods of 
jigging. 

Skin Hardness, Jointing and Moisture Resistance 

Resin-bonded cores sometimes show excellent 
skin hardness, but friability beneath the surface, 
and this may be a disadvantage when it is necessary 
to rub down the baked core in order to trim it to 
size. This effect is usually attributable to the migra- 
tion of resin from the interior to the surface of the 
core during baking, and may be controlled by appro- 
priate adjustment of the cdre-sand mixture. It is 
by no means an inevitable characteristic of resin- 
bonded cores. 

The jointing of half-cores can be done in the 
normal way without difficulty. The use of a core 
paste based on synthetic resin makes it possible to 
joint cores rapidly without re-drying. ; 

The moisture resistance of resin-bonded cores is 
usually. good, and it should be possible to leave 
them in green-sand moulds, or to store them for 
several months in the coreshop, without significant 
loss in strength or surface hardness. It is dangerous 
to generalize on this point, however. The moisture 
resistance is greatly affected by the proportion of 
cereal or other water-absorptive materials present 
in the original core-sand. 
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Casting 

No particular difficulties have been encountered 
during the actual casting operation using resin- 
bonded cores, except those naturally resulting from 
improper formulation or neglect of the fairly ob- 
vious precautions already dealt with. The very low 
gas-content of cores bonded with phenolic resin 
and little or no cereal naturally makes this type of 
binder ideally suitable for castings where minimum 
gas evolution is an important requirement. The 
casting finish obtained from suitable resin-bonded 
cores is (according to most foundrymen able to 
speak from experience) noticeably better than from 
oil-binded cores. In some cases, particularly steel 
castings with P.F. cores, the improvement in cast- 
ing fiaish has been quite remarkable. U.F. resins 
are generally found to produce a striking reduction 
in finning with consequent savings in fettling costs. 

The amount of smoke and fume is often notice- 
ably reduced when resin-bonded cores are used. 
One has, of course, to allow for the smoke produced 
from the decomposition of any cereal present as 
well as from the resin itself. In some foundries, 
the improvement in foundry atmosphere resulting 
from the use of a resin binder has been sufficient 
inducement on its own to effect a change from oil 
to resin. 


Recent advances in liquid resin binders have been 
mainly in the direction of improving the character- 
istics of the “green” core-sand. There are now 
available resins, particularly P.F. resins, which pro- 
vide substantial green-bond, thus reducing or even 
eliminating cereal, with consequent saving in cost 
and reduction in gas content. The flow properties 
of the sand are also much improved, partly as a 
result of the altered properties of the liquid resin, 
and partly as a result of the lower moisture content 
at which these new resins can be used in clay-free 
sands without sacrificing dry-strength. As is shown 
by Fig. 3, a resin of this type still.shows a rapid 
increase in dry-strength with increasing moisture 
content. The green-strength, however, does not fall 
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for a Special P.F.-resin Corebinder. 
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off seriously, partly because the resin in the mix 
is contributing green-bond as well as the cereal. 
In this particular mix, if the cereal be omitted, the 
green-compression strength at 2 per cent. moisture 
content is 0.65 lb. per sq. in—about 30 per cent. 
of the total. By contrast, the green-strength in Fig. 
1 showed a peak at 1 per cent. moisture content and 
fell off rapidly, being reduced to only half at 2 per 
cent. moisture content. 

The small proportion of clay present in the 
Congleton sand referred to in Fig. 3, increases the 
green-strength, but reduces dry-strength, and there- 
fore necessitates a mix of higher moisture content. 
Less-moist sands are generally desirable because 
they tend to be more free-flowing, thus facilitating 
coremaking generally. The “blowing” of com- 
plex cores in resin sand is likely to be greatly sim- 
plified by the new resins. 


Shell Moulding 


Possibly the most important advance in sand- 
bonding lies in the production of moulds and cores 
in the form of thin shells, through the use of finely 
powdered resin intimately mixed with fine sand. 
This process employs a different type of resin, and 
bears little relationship to the conventional resin- 
bonded core-sand technique, except for the use 
which is made of the rapid thermosetting charac- 
teristics of the synthetic-resin binders. Shell- 
moulding has become a subject large enough to 
deserve individual treatment, and it will not, there- 
fore, be discussed here. 


Economics 


A word must be said about the economics of 
liquid resin binder use. U.F. resins of 50 to 55 per 
cent. solids content now cost about £65 to £70 
per ton, according to quantity, whilst cereal powder 
costs about the same. For a clay-free sand giving 
a green-bond of say 1.0 lb. per sq. in. and dry- 
strength of 250 lb. per sq. in. tensile minimum, 
binder cost would work out at approximately £170 
per 100 tons of core-sand, or £1 14s. EE ton. 
Usually the cost with U.F. resin is very definitely 
less than with oil, even without taking into account 
the economic value of shorter baking time, less fuel, 
less wastage. easier knock-out and less fettling. 
P.F. resins are made from more expensive raw 
materials and therefore cost more than U.F. resins 
per pound. Usually the total binder cost per ton 
of mixed core-sand is slightly higher for P.F. than 
for U.F., though often still cheaper than core-oils 
and compounds. Here again, the technical advan- 
tages offered by the synthetic-resin binders may be 
far more important than the direct saving in binder 
costs. The latest type of P.F.-resin binder, by reduc- 
ing or eliminating cereal, may be able to compete 
with U.F. resins in direct binder cost per ton. All 
the raw materials used in making these U.F. and 
P.F. resins are produced in the United Kingdom. 
Adequate supplies are available, and there should 
be no serious difficulty in providing sufficient extra 

resin to replace all the linseed or similar drying-oils 

now in use. 
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Publications Received 


The Fight Against Rust. The work of the Corrosion 
Committee of the British Iron and Steel Research 
Association, 11, Park Lane, London, W.1. Price 
2s. 6d. post free. 


It was the late Sir Robert Hadfield who first stressed 
the enormous loss suffered by industrial countries every 
year through rust. This pamphlet, in simple language, 
outlines the problems, cites some outstanding cases, and 
then details what is being done to improve matters 
through intensive research. It is quite a “ readable” 
booklet of an essentially reliable character. 


Journal of Research and Development. Vol. 4, No. 8. 
Published by the British Cast Iron Research 
Association. 


This issue contains two articles: one on the influence 
of the sulphur/manganese ratio on the occurrence of 
mottle in whiteheart malleable iron by Mr. S. W. 
Palmer. and the second on a study of some metallurgical 
factors in cast iron by Mr. W. J. Williams. Mr. 
Palmer shows how, by adjusting the composition— 
that is by slightly lowering the carbon and silicon con- 
tents—the tendency to mottle may be offset. The 
second article correlates such factors as super-heating, 
inoculation, melting stock with oxygen and the chilling 
properties of low-silicon cast iron. 


Accidents—How they Happen and How to Prevent 
Them. Vol. 13, Oct.—Published for the Factory 
Department, Ministry of Labour and National Ser- 
vice, by H.M. Stationery Office, Kingsway, London, 
W.C.2. Price 9d. net. 


There is one foundry accident reported in this issue. 
It was caused by a 4-ton ladle leaking during a half- 
hour standing period. Instead of removing the ladle 
to a dry position in the foundry, the leakage finally 
developed near a bosh and so caused an explosion. The 
comment on the accident says that the furnace condi- 
tions should be adjusted so as not to give a metal so 
hot that the ladle needs to stand. In the reviewer's 
opinion this is poppycock, and the crux of the matter 
is a properly lined and dried ladle. 


American Accident Prevention. A Summary of a 
Report by A. Elson and P. Wright to the Publishers 
—The United Steel Companies Limited, 17, West- 
bourne Road, Sheffield 10. 


Conditions in foundries, so far as accident hazard 
is concerned, are not so very different from steel works, 
and much good can be derived from a study of this 
Report. The reviewer thought when reading many of 
the productivity reports that a special study of indus- 
trial accident prevention would be of use, and now 
that this report is available he is confirmed in that 
opinion. The American approach to the problem is 
quite different from the British, as here state legisla- 
tion replaces much excellent voluntary and individual 
effort. Close following of the American system would 
reduce the need for legislation, as has in recent years 
been shown by the foundry industry in giving attention 
to modern notions. 


Danger Figures for Production Management. Pub- 
lished by the Institute of Management, 8, Hill 
Street, London, W.1. Price 3s. 6d. 


This booklet is worth studying by the busy executive 
in charge of a medium-sized factory, as it discloses a 
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system whereby this individual can quickly learn the 
weaker sections in his organization. Obviously some 
preliminary work has to be undertaken to form a basis 
for comparison. For instance, if a machine is scheduled 
to give 500 moulds per week and only 420 are pro- 
duced, the loss can be attributed to either plant 
problems or labour inefficiency. By assembling all the 
units of production and then breaking down the causes 
for any low output, a picture is given of what is wrong, 
Usually the “ boss” knows all about the result of a 
power cut or a major breakdown, but by pursuing the 
system disclosed, knowledge of smaller happenings— 
which in the aggregate are important—is brought 
clearly into the limelight. 


Victoria—Australia, State of the Golden Future. Pub- 
lished by the Australian Publicity Council (Vic- 
torian Division), 375, Collins Street, Melbourne, 
C.1, Victoria, Australia. 


The first publicity book the reviewer read which deait 
with Australia was called the ‘“ Kangaroo Keeps on 
Talking.” That was about 30 years ago. From then 
onward the illustrations have been improving in 
quality, but for a period too much stress, perhaps, was 
laid on sport and insufficient on cultural activities for 
the no-longer young, whilst the industrial growth re- 
ported was usually just a few years behindhand. 

In this latest publication, proper balance has been 
achieved; illustration has been so improved as to 
warrant the appellation “near perfection.” . The pub- 
lication has been prepared with the Olympic Games in 
mind, but there is an appeal to the industrialist and 
technician. It no doubt is available to readers on 
writing to Mr. Athol E. Turner at the address quoted, 


The illustration shows a Francis Runner weighing 
7 tons and cast in Stainless Steel, having a tensile 
strength of 30 to 35 tons per sq. in. It was supplied 
by the David Brown Foundries Company for the 
Fasnakyle power station, part of the £8,000,000 Glen 
Affric hydro-electric scheme. 
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Both wooden and metal dowels are often made 
yse Of in patternshops for holding pieces of wood 
together either temporarily or permanently. 
Various sizes are used according to the thickness 
and type of work to which they are to be applied. 
Metal rods are mostly used, of mild steel, 4 in., 
% in. and 4 in. dia.; from these, the patternmaker 
cuts off the lengths he requires. Wooden dowel- 
ling is generally of larger diameters, 4 in. 3 in., and 
} in. being the most common sizes used, while 
occasionally on larger work it may be an advan- 
tage to use dowelling of } in. dia. 

With many patterns and coreboxes that must be 
made in halves, and from which only a small 
number of castings are needed, wooden dowels are 
used to hold the two halves together. The holes 
for these can often be drilled when both halves are 
together, thus, by ensuring that the correct posi- 
tions are easily and accurately obtained. All 
dowels used for this purpose should have their pro- 
truding ends tapered to give a good lead, and to 
ensure an easier fitting of both halves as shown 
in Fig. 1. It is essential that all wooden dowels 
should be glued in position in the one half. 


Occasions often arise when the patternmaker 
has to make a pattern from two or thfee pieces of 
wood, with their joints corresponding with some 


definite part of the pattern shape. It is therefore 
an advantage for him to be able to work the 


Fic. 1.—Fitting of Locat- 
ing Dowels for Patterns. 


wood are finally glued together. This can be 
achieved by dowelling the different sections in 
position, for then he can remove the parts, each 
piece separately, as desired. It also ensures accu- 
rate replacement, however frequently the work is 
taken apart. For all joints, at least two dowels 
are necessary, and it is also an advantage to use 
metal instead of wood in these instances. Dowels 
often have to be removed a number of times while 
the various shapes are being cut, therefore the 
advisability of using the harder-wearing metal 
dowels is obvious. Extra length should be allowed 
to protrude above the pattern face, and so give a 
suitable grip for pliers or pincers for temporary 
removal of the pin. 

Sometimes the retention of metal dowels is not 
required after the final construction of the pattern 
has taken place. In these circumstances they can 
be withdrawn as soon as convenient after the 
various components have been glued together. It 
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Wooden and Metal Dowels 
By “ Checker ” 


will be found that, over a period, a number of 
differently sized dowels have accumulated, which 
can be utilized on future work. However, when 
metal dowels must be finally fixed in the pattern, 
the excess length, of course, is sawn off and the 
ends carefully filed to blend with the pattern shape. 


Blind Holes and Special Cases 


Fig. 2 (a) illustrates in section how two pieces 
of timber could be dowelled together with the 
dowel holes continued only partly and not right 
through the second piece. Fig. 2 (b) shows how 
three pieces of wood can be dowelled together, 
with dowels penetrating right through the second 
piece into the third. An alternative method for 
use on many occasions is shown in Fig. 2 (c). This 
has dowels on both sides for holding the outer parts 
to the centre portion. 

With many angular-shaped patterns, it is a dis- 
tinct advantage to make them from separate 
pieces, so that accurate pattern shapes can be 
marked on all joint-faces and worked to size indi- 
vidually. Fig. 3 shows a pattern before the final 
shapes and contours have been made. It was 
made in halves, each half comprising three pieces. 
For easy and also accurate working, the end-flanges 
were made separately and fixed to the centre por- 
tion with metal dowels as shown. It is important 
that great care should be taken to ensure dowels 
are placed in the best possible positions. Occa- 
sionally it may be found that a little more care or 
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Fic. 4.—Dowelling of a 
Frame Corebox through 


Fic. 5.—Top-piece of a 
Corebox reinforced by 
insertion of Dowels. 


the Bottom 
Sides. 


into the 


forethought would overcome the positioning of 
dowels at inconvenient places, such as the sides of 
bosses, etc. It is also essential that all drilled 
holes should be a tight fit for dowels. When any 
doubt arises whether the dowel and drill are cor- 
rect size it is far better to drill a hole in a spare 
piece of wood and try the dowel in before proceed- 
ing with the pattern. For if they are a loose fit 
in their holes, dowel pins are useless. 


Use in Coreboxes 


Another use for wooden dowels is for securing 
the bottoms of frame coreboxes, which, through 
continual rapping may become loose. This applies 
especially when there are no internal pieces large 
enough to help to strengthen the structure. Fig. 4 
shows a corebox with two dowels fixed through 
the bottom into the sides. They can, of course, 
also be placed in the ends if considered necessary. 
Another way in which dowels help the pattern- 
maker is by way of giving extra security to long 
coreprints, which cannot, owing to their position 
or shape, have a spigot or extension for this pur- 
pose. These prints may be firmly held by the in- 
clusion of one or two good dowels passing through 
their depth and continuing well into the pattern. 

Wooden dowels can also play a useful part in 
Strengthening pieces of timber, on which, because 
of cut-out shapes, sections are left which may be 
broken easily with continual usage in the moulding 
or coreshops. Fig. 5 illustrates a loose top-piece 
of a corebox, that had a number of weak sections 
between the holes. These were strengthened by 
inserting and glueing wooden dowels across the 
full width in the centre of each part. On occa- 
sions like this it is essential that any necessary 
shapes should be first marked out, so that the 
exact position for dowels can be found. It is then 
imperative that the dowels be permanently fixed 
into position before any shapes are cut out. Other- 
wise the forcing of a wooden dowel through a 
weak section may cause it to break or crack. 

THE Councit of the Institute of Metals has awarded 
their Platinum Medal for 1953 to Professor Georg 
Masing, of the Institut fiir Allgemeine Metallkunde, 
Universitat Gottingen, in recognition of his outstanding 
contributions in the field of metallography. 
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New Catalogues 


Automatic X-ray Film Processing. A pamphlet re- 
ceived from Nucleonic and Radiological Development, 
Limited, 22, Marshgate Lane, London, E.15, describes 
in great detail and clearly illustrates an apparatus for 
processing X-ray films under fully automatic control, 


“The reviewer commends the clarity with which this 


pamphlet has been presented. Foundries having an 
X-ray department should certainly write to Marshgate 
Lane for a copy. 


Refractories. An eight-page leaflet received from 
Refractory Mouldings & Castings, Limited, 10, Market 
Place, Kegworth, near Derby, describes a rapid service 
which is available for the production of non- 
standardized refractory shapes for exceptional duty, 
including very high temperature duty. Because the 
shapes are bespoke, the firm does not make the ordinary 
run of squares and bricks, but concentrates on such 
jobs as the provision of silimanite crucibles for special 
jobs. This catalogue is available for our readers on 
application to the advertising manager at Kegworth. 


Industrial Matting. There are certain kinds of cast- 
ings which are so delicate that one has to accept the 
explanation that “it just dropped out of my hand.” 
A remedy is suggested by a leaflet received from Nuway 
Manufacturing Company, Limited, Coalport, Shrop- 
shire, which describes a matting which has every appear- 
ance of being made from a rubber and ‘canvas base, 
Though unsuited for places where hot metal is likely 
to be splashed, one could easily imagine others where 
their installation would be appreciated. In_ these 
matters cost is the final arbiter, and this is a matter 
beyond our purview. 


Castings. Kent Alloys, Limited, of Temple Manor 
Works, Rochester, Kent, have just issued a 12-page, 
nicely-illustrated catalogue setting out the range of 
alloys which they currently manufacture. This range is 
very wide and embraces cast iron, light alloys and a 
few copper-base alloys. A mistake has been made, 
especially so far as cast iron is concerned, in omitting 
to give the weight range. Moreover, nowadays one 
should stress whether or not repetition work or purely 
jobbing work is undertaken, although it is obvious to 
the reviewer that it is the former in which they 
specialize. Many useful data are included, and the 
ability of the firm to give a proper technical service 
is rightly emphasized. The booklet is dignified and 
worthy of emulation by other foundry concerns. In 
preparing catalogues such as this, the attraction of new 
business is the main objective sought, yet if unfruitful 
enquiries can be reduced so much the better. 


Mould Conveyors Knock-out Equipment. An 
eight-page, well-illustrated pamphlet, received from 
Foundry Equipment, Limited, Linslade Works, Leighton 
Buzzard, Bedfordshire, does not confine itself to the 
subject matter of the. title which is quoted. For 
instance, there is included one very interesting page of 
layouts for the mechanized production of castings. On 
the page devoted to knock-out equipment, several types 
are listed, and one is illustrated together with a powered 
roller conveyor for the return of the box-part. As 
indicated, this subject is controversial. Whilst three 
systems for the returm of the “ boxes” receive com- 
ment, the reviewer is not enamoured of any of them. 
Although the one illustrated is probably as good as 
any, the lifting of the box-parts to the upper con- 
veyor must involve many ft.-lb. of work per hour 
from the operators. The reviewer believes this 
pamphlet is of real interest to readers, and suggests 
they write to Leighton Buzzard for a copy. 
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Cast 


In a Paper to the Institute of Australian Foundry- 
men, Mr. R. B. Whitelaw included descriptions of 
his personal experimental work in this field. He 
records that little success was achieved using cupola- 
melted iron, although partially-nodular structures 
were produced by adding excess magnesium to de- 
ulphurize, before magnesium actually dissolved in 
the iron. Better results were obtained with electric- 
melted iron, in which the sulphur of the base metal 
was kept below 0.06 per cent. 


Crushed magnesium/nickel and magnesium/ 
copper alloys below } in. size gave the best results, 
and placing the alloy in the bottom of the ladle just 
before filling was the most satisfactory method of 
making the addition. Mischmetal was very soluble 
and could be added either to the bottom of the ladle 
or stirred in. In all cases 75 per cent. grade ferro- 
silicon was used for inoculation, additions being in 
the ratio of one pound per 100 pounds of metal. 


Experimental Cast No, 1 
Using cupola-melted metal as a base iron, 3 Ib. 
of crushed magnesium/copper was added to a 2}- 
cwt. ladle. After treatment the metal was inocu- 
lated with 24 Ib. of ferro-silicon. The composition 
before and after treatment was as follows:— 
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The composition per cent. before and after treat- 
ment in this case was :— 


Chemical composition, per cent, 
Condition. 
T.Cc. | Si. | Mn. | P | 8S. | Cu. | Mg. 
Base iron... 3.47 | 2.96 | 0.61 | 0.17 | 0.06 | 0.12 | nil 
Magnesium- | | 
treated iron — | 3.34 — | 0.004) 0.89 | 0.23 


The physical properties were:—Tensile strength, 
37.9 tons per sq. in.; elongation, nil; and hardness, 
293 V.P.H. and the micro-structure of the runner 
consisted of nodular graphite in a pearlitic matrix. 

The most interesting observation from this experi- 
ment was the strong chilling tendency of small per- 
centages of magnesium dissolved in the iron. Nor- 
mally the inserts are cast in a grey alloy iron con- 
taining 3.30 per cent. total carbon, 2.40 per cent. 
silicon, and 1.0 per cent. molybdenum. 


Experimental Cast No. 3 


Using electric-melted iron, a sleeve 2} in. id. and 
41 in. o.d. was cast from 100 lb. of metal treated 
with 14 lb. mischmetal. The mischmetal was cut 
into 4-in. cubes and added to the bottom of the 
ladle just before filling, the alloy being particularly 
soluble, and the metal was inoculated with 1 |b. of 
ferro-silicon. 


Chemical composition, per cent. 
Condition. | 
T.c. | si, | Mn. | Pp. | Ss. | Cu | Mg. 
Before treatment | 3.42 | 2.22 | 0.59 | 0.23 | 0.09 | nil | nil 
After treatment ..; 3.40 | 2.71 | 0.60 | 0.20 | 0.03 | 0.68 | 0.34 


The treated metal was cast into 34-in. Chevrolet 
pistons and samples were taken from the heads of 
these for physical testing and micro-examination, 
giving tensile strength, 27.0 tons per sq. in.; elonga- 
tion, nil; hardness, 218 V.P.H. The microstructure 
contained a few graphite nodules, but was essentially 
fine, type A graphite flakes in a pearlitic matrix. 
The chilling tendency of this iron was greater than 
that of the untreated iron, despite the higher silicon 
content and increased inoculation. The shrinkage 
was also greater. 


Experimental Cast No. 2 


Electric-melted iron was used as a base iron for 
the second experiment: 14 lb. of crushed magnesium/ 
nickel alloy was added to the bottom of a 100-Ib., 
teapot-spout ladle, and metal was poured on top, 
while the addition was stirred with a skimmer. As 
soon as the magnesium reaction had ceased, 14 oz. 
of ferro-silicon was stirred in. A stack of valve 
inserts of #-in. square section was cast from this 
ladle. These were white in fracture, but the central 
tunner exhibited was grey, and on micro-examina- 
tion was found to be nodular. 


Chemical composition, per cent. 


Condition. 
T.C. Si, Mn. Pr. 8. 
Base iron a --| 3.48 2.96 0.61 0.17 0.06 
Cerium-treated iron. 3.40 0.006 


Microspecimens and tensile test-pieces were cut 
from the casting and the microstructure consisted of 
“ quasi-graphite,” with a matrix of ferrite and 
pearlite. The physical properties were :—Tensile 
strength, 27.2 tons per sq. in.; elongation, 3.0 per 
cent., and hardness, 205 V.P.H. 


The sleeve was turned and bored and piston rings 
were parted off. It was difficult to obtain a good 
surface finish, due to the tendency for the meta] to 
drag. The piston rings were tested for load by 
closing the free gap, and were found to be far 
superior to normal flake-graphite irons. The elas- 
tic modulus calculated from the approximately 
square section of these rings was found to be 22 x 10° 
Ib, as compared with 15 x 10° Ib. for a good pearlitic 
iron with flake graphite. 


Interim Conclusions 


The conclusion from these and other experimental 
casts was that the phenomenal strengths claimed for 
this material were readily obtainable, provided a 
base iron of the right composition was available. 
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No doubt with improvement in technique and with 
good chemical control, a foundry possessing an elec- 
tric furnace, and in a position to use selected raw 
materials, could consistently produce high-tensile 
castings with only slightly higher casting wastage 
than for grey iron. 

A cupola tends to make the process itself more 
expensive and is not nearly as certain to produce con- 
sistently good results. Even with high pig-iron 
charges and selected scrap to lower the sulphur con- 
tent, it is difficult to produce an iron of less than 
0.08 per cent. sulphur with Australian coke, which 
means that 0.05 per cent. sulphur must be removed 
before cerium or magnesium will commence to enter 
into solution and affect the graphite form. Lower- 
ing of the sulphur may be brought about by ladle 
treatment with soda ash, or by using excess mag- 
nesium or cerium alloy. There is no doubt that the 
addition alloys will desulphurize, as seen from the 
extremely low sulphurs obtained in experiments Nos. 
2 and 3. Although it is possible to de-sulphurize 
cupola-melted irons, the results obtained are not con- 
sistent. However, from the literature, it is gathered 
that a large percentage of the nodular iron being pro- 
duced overseas is melted in a cupola. 

The flare and violent reaction produced by mag- 
nesium is a little frightening at first, but could not 
be called dangerous. It is soon treated with the 
same contempt shown by foundrymen to molten 
metal, but it is difficult to see the metal level in the 
ladle until the reaction dies down, owing to this 
vivid glare. 


Casting and Moulding Problems 


Nodular iron appears to have good castability and 
compares favourably with grey iron at the same tem- 
perature. Thin sections can be cast with good sur- 
face finish, but are prone to chilling. An oxide skin 
is formed on top of the metal, similar to that obtained 
with chromium or molybdenum alloy irons. Shrink- 
age characteristics are intermediate between those of 
grey iron and steel, and greater allowances must 
be made on patterns for castings of this material. 
Considerations must also be given to feeding, gating 
and risering, The fracture of nodular iron is more 
metallic than that of grey iron, and the material 
gives a definite ring when struck. 

Scrap treated with magnesium and cerium can be 
mixed with grey-iron scrap without fear of con- 
tamination, as the special elements oxidize during 
re-melting. However, consideration must be given 
to the carrier alloys—nickel, copper, etc. 


DEVELOPMENTS IN FOUNDRY PRACTICE 


A Paper presented by Dr. E. R. A. Pohl, carrying 
the above title also dealt with nodular cast iron and 
in connection with foundry procedure listed the 
following points as being worthy of consideration. 

(1) The slag produced is more fluid than usual 
and particular attention must be paid to the ques- 
tion of cleanliness. To avoid the introduction of 
Slag-traps into the running system, the use of 
“teapot-spout” ladles is recommended. 
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(2) Despite the frequent “dull” and _ sluggish 
appearance, the fluidity of the liquid metal is good 
and no difficulty is experienced in running castings, 

(3) Since magnesium is a carbide-forming ele- 
ment, chilling of thin sections occurs more readily 
than with ordinary grey irons. The tendency for 
thin sections to chill on the edges can be overcome 
by a simple annealing treatment. Sections of 4 in. 
thick or over can, however, be cast grey with perfect 
regularity. 

(4) The shrinkage of nodular iron is different 
from that of flake-graphite iron and similar to that 
of steel. It tends to pipe deeply and, in consequence, 
more care has to be taken in feeding. The feeding 
head should always be placed over the heaviest sec- 
tion of the casting, and since the hottest metal 
should be retained in the feeding head, it is some- 
times advisable to run the casting through the feed- 
ing head. Side feeding through whirl-gate feeders 
often gives satisfactory results. : 

Where the design of the casting is such that the 
large amount of heat necessary to produce the 
correct thermal gradients cannot be supplied to the 
feeder, the application of the Connor-block runner 
is worth special consideration. Although these heads 
are often rather heavy, as in curved check castings, 
this method of running has been found most 
successful in producing complete freedom from 
shrinkage and scabbing from the concave bottom 
face. 


Pressure Tightness 


Owing to the shape and distribution of the 
graphite in nodular iron, this material is denser and 
less porous than flake-graphite iron and in conse- 
quence is very suitable for castings required to with- 
stand high pressures. A pressure header for a 
pump, for example, withstood 5,000 lb. per sq. in. 
The design was such that the casting could not be 
made in steel and the pressure was too high for 
normal grey iron. Other similar examples are 
bodies for hydraulic jacks, cylinders, pistons and 
pressure pipes for transmitting fluids and gases. 

Changes in Section 

Nodular cast iron is relatively insensitive to 
changes in section thickness. In the as-cast condi- 
tion, strength and hardness decrease as the sectieu 
is increased from one to six inches, but this Jrop 
is not as great as would be experienced with flake- 
graphite grey iron. In the annealed condition, the 
strength is maintained in the heavy sections, while 
being uniform throughout the whole cross section. 
Elongation values are, however, reduced somewhat 
depending upon the success of the annealing treat- 
ment towards inducing a completely ferritic struc- 
ture in the centre of the heavier sections. : 

Ratio of Compression to Tensile Strength.—The 
ultimate compression strength of flake-graphite iron 
is very high in proportion to its tensile strength, the 
ratio normally being of the order of 34/4 to 1. In 
nodular iron, this high ratio is not maintained. It 
is lower than for grey iron, though higher than 
for steel. 

Damping Capacity—In machine design, the 
ability in a material to damp out vibrations which 
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might otherwise build up stresses to dangerous levels 
or result in undue noisiness has always been desir- 
able. Nodular iron, while not as good in this re- 
spect as the low-strength grey iron, is superior to 
steel. 

Modulus of Elasticity—Nodular cast iron has 
, modulus of elasticity in the region of 10,000 tons 
per Sq. in. and in consequence of its high stiffness 
combined with high tensile strength, is used for the 
cylinder-heads of heavy-duty Diesel engines. The 
same properties render it extremely suitable for the 
rolls of printing presses, paper, textile and similar 
machinery. The possibility of reducing wall thick- 
ness to achieve a more rapid heat-transfer renders 
it particularly valuable for the construction of 
steam-heated drying rolls. 


Wear Resistance.—A higher resistance to wear in 
shafts, etc., both in the lubricated and unlubricated 
condition, combined with high tensile strength, will 
interest many engineers. As an example, test runs 
by a piston-ring manufacturer demonstrated that 
the wear resistance of spheroidal-graphite cast iron, 
unlubricated, is comparable with the best piston- 
ting grades of open-grained flake-graphite cast iron. 
In other cases, test runs have revealed excellent 
wearing qualities when lubricated. Annealed 
nodular-iron bearings in the roll-out table of a sheet 
mill were found to possess a service life as much as 
four times that of the original bronze bearings while 
the initial cost was only one-third. 


Good bearing properties, combined with strength 
and toughness, make nodular iron useful in other 
conditions involving wear, such as for gears, cylin- 
der liners, Diesel-engine pistons and many agri- 
cultural implements. Further to improve the wear 
and abrasion resistance, it is possible to flame- 
harden nodular iron to a hardness of up to 600 
Brinell. Self-lubricating properties, together with 
high strength and ductility render nodular iron very 
useful for dies such as those for pipe-bending, 
motor-car bumpers, etc. It can be used in the as- 
cast or hardened condition. 


Fatigue Strength—The fatigue resistance of 
nodular cast iron, both in the notched and un- 
notched condition, is equivalent to that of the or- 
dinary grades of steel. This property, added to its 
good torsional strength, stiffness and wear resistance, 
makes it suitable for crank-shafts, cam-shafts, 
generator shafts, levers, etc. 

Combination of Hardness and Toughness.—In 
nodular-iron ploughshares, advantage is taken of the 
ability to combine a chilled carbidic, abrasion- 
resistant area with a tough, ductile material. Over 
200,000 ploughshares have been produced. Although 
guaranteed unconditionally against breakage, returns 
have been negligible. In use they have exhibited 
Wear resistance superior to that of steel and shock 
resistance superior to that of grey iron. This com- 
bination of properties has also found application in 
various earth-moving equipment, for chute linings 
and in mining equipment. 

Growth Resistance.—Nodular iron shows an ex- 
cellent resistance to growth. Whereas flake-graphite 
offers an easy path to the penetration of oxidizing 
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gases, the nodular or spheroidal form is most 
obstructive. Tests carried out by Gagnebin and 
Pilling show that after an initial small growth, 
nodular cast iron becomes relatively stable. Resist- 
ance to growth when exposed to elevated tempera- 
tures opens up a wide field of heat-resisting applica- 
tions for nodular iron, such as furnace doors, grate 
bars, supports for soaking-pit covers and also for 
turbine housings. 

Machinability. —In the as-cast condition, 
spheroidal-graphite cast iron machines as freely as 
flake-graphite iron of the same hardness, but pro- 
duces a smoother surface. It can be satisfactorily 
machined at cutting speed of 1,000 ft. per min. with- 
out undue wear. It normally is cut with a broken 
chip, but when annealed produces a continuous chip 
similar to steel. Compared with a good quality 
grey iron, annealed ductile iron will enable output 
to be doubled or even trebled from the same 
machine. An important advantage is that machin- 
ability can be predicted by examination of the micro- 
structure. Machinability improves as ductility rises, 
as the amount of free ferrite increases, or as the 
Brinell hardness decreases. Thus, annealed castings 
with a ferritic structure, while still retaining high 
mechanical strength (31 to 25 tons per sq. in.) offer 
an engineering material of good quality which can 
be handled at high production rates. 


British Standards Institution 


Green Protective Spectacles and Screens for Steelworks 
Operatives. B.S. 1729: 1952 


Much wisdom has been shown in standardizing 
a material destined with the passage of time to replace 
the traditional cobalt blue, because once a furnaceman 
starts using a particular type of glass, it is very difficult 
for him to change over. It is thus recommended that 
all entrants to the furnace department should start 
off with the new type of spectacles, as these give the 
maximum protection to the eyes at present available. 
The title of the specification is too restrictive, as 
foundries also install melting furnaces. It should be 
changed to “Green Protective Spectacles and Screens 
for Steel-melting Furnace Operatives.” 


Methods of Testing Refractory Materials 


A new standard (B.S. 1902:1952), issued by the British 
Standards Institution, describes methods of testing re- 
fractory materials, and is based on the work of the 
British Ceramic Research Association. It relates more 
particularly to fireclay and silica refractories, and the 
following standard tests are described:—Chemical 
analysis, including the determination of hygroscopic 
water, loss on ignition, determination of silica, ferric 
oxide, titania, lime and magnesia, and determination of 
alkalis; physical tests, including the deterniination of 
porosity and density, true specific gravity, permeability 
to air, refractoriness, re{ractoriness-under-load, per- 
manent linear change on reheating, cold crushing 
strength, reversible thermal expansion, and resistance 
to the disintegrating effect of carbon monoxide. A 
tentative test for resistance to thermal shock is given 
as an appendix. Copies of these standards may be 
obtained from the British Standards Institution, Sales 
—— 24, Victoria Street, London, S.W.1, price 
7s. 6d. 
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Parliamentary 
Conditions in Iron Foundries 


When Miss MarGARET HERBISON (Lanark, North, 
Lab.) moved the second reading of the Foundry 
Workers (Health and Safety) Bill, referred to editorially 
last week, she said that, in 1951, foundries employed 
more than 145,000 workers. Until 1950, the accident 
rate was going down gradually, but in 1951 the accident 
rate among foundry workers slightly increased. In 
1951 there were 11,055 accidents and 22 were fatal. 
The accident rate for industry as a whole in 1950 was 
25 per 1,000, but among foundry workers it was 75 per 
1,000, and in 1951 it was 76 per 1,000. 

“ Surely these figures show how very hazardous is the 
nature of this industry. If we take the accident rate 
among foundry workers we see that on the average it 
is three times greater than that for all workers of this 
country. These figures cry out for everything humanly 
possible to be done to lower the accident rate and to 
make the job of the foundry workers less hazardous,” 
Miss Herbison added. 

Mr. HAROLD WATKINSON, Parliamentary Secretary to 
the Ministry of Labour, said that the Government 
wholeheartedly supported the objects of the Bill. The 
Minister would be pleased to have a demand from the 
trade unions for further consultations on how they 
could implement as quickly as possible the recommenda- 
tions of the Garrett Committee’s report. If those de- 
mands were made he would undertake to remit any 
points in the Bill to the joint standing committee, and, 
if the committee said it was desirable for these things 
to be carried out quickly, the Government would make 
the necessary recommendations and take steps to see 
that they were enacted as quickly as possible. He 
thought this would be a quicker way of achieving the 
objects desired than by sending the Bill to committee. 

Miss Herbison said that the sponsors of the Bill could 
not possibly allow it to drop at this stage. They had 
in it all the recommendations of the Garrett Committee. 

The Bill was read a second time. 


£151,000,000 Steel Developments 


The Minister of Supply, Mr. DUNCAN Sanpys, told 
Mr. G. R. Strauss in a written reply that 
schemes proposed by 46 companies, at an estimated 
cost of about £151,000,000, had been approved by the 
Iron and Steel Corporation of Great Britain. 

These schemes related mainly to the construction of 
coke ovens, blast furnaces, steelmaking plant, and 
steel rolling and finishing plant, together with asso- 
ciated ancillary plant and services. 


IN A WRITTEN ANSWER to Mr. Robson-Brown, the 
Minister of Supply, Mr. Duncan Sandys, stated that 
the total number of iron and steel founders in Great 
Britain and Northern Ireland was approximately 2,000. 
About one-third of the founders used 50 per cent. or 
more of their output of castings, while the number of 
foundries employing less than 50 employees on direct 
foundry operations was about 1,200. 


GLoBeE AGENCIES, LIMITED, 46, Duke Street, King- 
ston, Jamaica, wishes to secure agency representation 
of U.K. manufacturers of oil burners, oil and solid-fuel 
stoves, galvanized steel pipes, nails, mesh wire, etc. 
Interested makers should write to the firm at the above 
address, at the same time notifying the Board of 
Trade, Commercial Relations and Exports Department, 
Horse Guards Avenue, London, S.W.1 (reference, 
CRE/40288/52), of any action taken. 


FOUNDRY TRADE JOURNAL 


DECEMBER 25, i952 DECEME 
United Kingdom Trade in 
November 
United Kingdom exports in November were 
valued provisionally at £207,200,000. Although 
this was lower than the recorded value of exports in id 
October, at £218,800,000, the daily rate of export in ._— 
November was 2 per cent. higher than in October, as economic 
there were only 25 working days in November as Econom 
against 27 in October. Taking the two months together, f !t ¥45 28 
the monthly average for October/November was f it 2 Pla 
£213,000,000, compared with a monthly average of the objec 
£191,300,000 in the third quarter, an increase of 11 per and pay! 
cent., but still below the average of £224,400,000 for Disinflat 
the first half year, and of £227,900,000 for the last [jg payment 
quarter of 1951. be pursu 
Imports into the U.K. were £261,800,000, compared decision: 
with an average of £262,600,000 in the third quarter, industry 
and £266,600,000 in October. The total for the 11 vastly-in 
months January/November was £3,218,000,000, com- The n 
pared with £3,603,000,000 in the corresponding period advance 
of last year. With re-exports at £8,900,000, the excess ling are 
of imports (c.i.f.) over exports and re-exports (f.0.b,) through 
was £45,700,000, compared with £35,700,000 in October exports. 
and £61,100,000 per month in the third quarter. The the ster 
average excess per month since the beginning of the Britain. 
year is £66,900,000. surplus 
There was a contraction in U.K. exports to North the vol 
America in November (a short working month), the high le 
provisional total being £24,400,000, compared with The 
£28,600,000 in October, but the November total was still issued | 
£1,200,000 more than the third quarter average. For contint 
the year to date exports to North America averaged wealth 
£22,600,000 a month, compared with £23,400,000 in nation: 
the corresponding period of last year. ce te 
Exports to both Canada and the United States shared ability 
in the November reduction. Shipments to Canada nation 
were £12,500,000, compared with £14,200,000 in October © see! 
and £11,800,000 a month in the third quarter, while jp. {j 
last year they were £10,300,000 in October and 1 
£11,300,000 in November. = 
Shipments to the United States were down to throug 
£11,800,000, compared with £14,400,000 in October fnanc 
and £11,400,000 a month in the third quarter, while 
last year in October they were £11,800,000 and 
£10,100,000 in November. In 
whick 
expal 
Origin of a Bath coal 
Interesting reminiscences were recalled on Decem- shoul 
ber 11 of William Flavel, one of the founders of the for it 
well-known Leamington firm of iron founders which and 


celebrated its 175th anniversary on that date. Flavel’s 
chief invention was, of course, the “ Patent Kitchener,” 


dolla 

the old form of cooking range which followed the agret 
open fire and spit. But among his more dramatic vide 
achievements in 1803 was the English version of thr com 
Russian bath and the tale goes that a Russian noble: soug 
man, Major-General Sabloukoff, threatened to cut In 
short his stay (and that of his large retinue) in Leam- was 
ington, unless a vapour bath of the kind he was used dom 
to was forthcoming. Leamington turned to Flavel regt 
who produced the necessary bath, and so successful excl 
was it, that he improved on his original design and pone 
made others for other visitors to the famous spa. whi 
bal: 

AN ORDER has been placed with the Neptune yard, fina 
Walker-on-Tyne (Northumberland), of Swan, Hunter & UL 
Wigham Richardson, Limited, for a motor tanker of dev 
18,000 tons dw. for the Tramp Chartering Corporation Inv 


of Panama. 
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A wide range of agreement over the whole range of 
economic policy was achieved by the Commonwealth 
Economic Conference which recently ended in London. 
It was agreed to seek the co-operation of other countries 
in a plan for expanding world production and trade, 
the object being to create an effective multilateral trade 
and payments system covering the widest possible area, 
Disinflationary policies designed to maintain external 
payments in balance individually and collectively will 
be pursued by the Commonwealth Governments. These 
decisions have increased significance to the foundry 
industry in view of the Chancellor’s exhortations for 
vastly-increased exports in 1953. 

The main object of future investment policy will be to 
advance development projects which will help the ster- 
ling area’s balance with the rest of the world, either 
through import saving or through an increase in 
exports. The increased export of capital to the rest of 
the sterling area for this purpose will be undertaken by 
Britain. A substantial overall balance of payments 
surplus will be maintained by Britain to this end, and 
the volume of savings in this country will be kept at a 
high level. 

The convertibility of sterling, stated a communique 
issued by the conference, could only be achieved by the 
continuing success of action by the sterling Common- 
wealth countries themselves, the prospect that trading 
nations would adopt trade policies which were condu- 
cive to the expansion of world trade, and the avail- 
ability of adequate financial support, through the Inter- 
national Monetary Fund or otherwise. It was proposed 
to seek acceptance of this plan by the Government of 
the United States and of European countries, whose co- 
operation was essential, and to work as far as possible 
through existing international institutions dealing with 
finance and trade. 


I.M.F. Aid to be Sought - 


In addition to the approach to the United States, 
which would cover the whole problem of fostering the 
expansion of world trade, as well as the specific con- 
vertibility issue, it was proposed that the Commonwealth 
should ask the International Monetary Fund for support 
for its programme. In order to make any appreciable 
and rapid progress towards its main objectives, the 
sterling area must command larger reserves of gold and 
dollars than at present, and the conference reached 
agreement on policies which, it was hoped, would pro- 
vide a further addition to these reserves during the 
coming year, The co-operation of the I.M.F. would be 
sought in this matter. 

Investment funds from outside the sterling area, it 
was announced, would be attracted by the United King- 
dom Government by the liberalization of the present 
regulations governing the transfer of capital across the 
exchanges. Britain had also decided to make sterling 
available to the International Bank for loans for projects 
which were designed to improve the sterling area’s 
balance of payments. Before making any additional 
finance available for Commonwealth development the 
U.K. would make sure that the country itself was 
devoting an adequate part of its resources to the kind of 
investment which would improve the balance of pay- 
ments of the sterling area as a whole. It would also insist 
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Commonwealth and World Trade 
Conference Plans for Big Expansion 


that the country receiving the capital was making a suffi- 
cient contribution to the scheme from its own resources. 

Efforts were to be made to ease the difficulties caused 
to Britain and other sterling exporters by trading restric- 
tions as soon as the financial position of the countries 
concerned made this possible. 

Recognizing that there was no one universal remedy 
for the problem of instability of primary commodities, 
the Commonwealth Governments were ready to co- 
operate in considering international schemes designed 
to ensure stability of demand and prices at an economic 
level. The need for an agreed procedure for calling 
together the Governments concerned to consider emer- 
gency action in the event of rapidly developing condi- 
tions of surplus or shortage of commodities entering into 
international trade was also expressed. 


Empire Finance Company 

As an outcome of discussions which have been taking 
place recently between various commercial, industrial, 
and other concerns it has been proposed to form a 
finance company to develop Empire resources and other 
projects throughout the Commonwealth. An organizing 
group has been formed to carry out the plan with Sir 
Edward Peacock, a managing director of Baring Bros. & 
Company, Limited, and a director of the Canadian Paci- 
fic Railway Company, as chairman, and including Sir 
George Erskine, a managing director of Morgan Gren- 
fell & Company, Limited, and a director of other com- 
panies, Sir John Keeling, who is on the boards of a 
number of financial and industrial concerns, Sir Clive 
Baillieu, chairman of the Dunlop Rubber Company, 
Limited, and a director of a number of other companies, 
Sir Frederick Godber, chairman of Shell Petroleum 
Company, Limited, and a director of other oil com- 
panies, Sir Geoffrey Heyworth, chairman of Unilever, 
Limited, and a part-time member of the National Coal 
Board, Mr. H. C. B. Mynors, an executive director of 
the Bank of England, and Mr. I. A. R. Stedeford, chair- 
man of Tube Investments, Limited, and South Wales 
Aluminium Company, Limited. 

The company, which will be formed with the support 
of the Bank of England, will assist in providing financial 
assistance for projects within the Commonwealth, and 
also British industrial, commercial, and financial experi- 
ence in the examination and furtherance of such 
products, and will co-operate with other organizations 
in the U.K. and overseas working in the same field, with 
oversea capital markets, and with the International 
Bank for Reconstruction and Development. 


THE TELEPHONE NUMBER Of Foundry Services, Limited, 
Birmingham, has been changed to East 1911, and the 
number of lines serving the company has been increased 
to 10. 

THE FIRST ANNUAL DINNER of the Six Hundred 
“25” Club was held at the De Vere Hotel in London. 
In 1934, George Cohen Sons & Company, Limited, cele- 
brated their centenary year, and watches were presented 
to all employees who had been with the company for 
25 yrs. or more. In that year, 25 employees qualified 
for the award. The practice was continued and early 
this year the number of employees with 25 yrs. of ser- 
vice or more totalled 220. 
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Personal 


Mr. R. A. HeETzic has now left Powder Metal- 
lurgy, Limited, London, W.C.1. He was editor of the 
“Metal Powder Report” issued by that company. 

Mr. B. R. FRASER has been appointed assistant 
refinery manager of the oil refinery now nearing com- 
pletion at Coryton (Essex) of the Vacuum Oil 
Company, Limited. 

Mr. P. E. WARDEN, manager of the drawing office 
of the Rugby and Coventry works of the British 
Thomson-Houston Company, Limited, has retired after 
50 years’ service, and is succeeded by his deputy, Mr. 
J. R. TOLE. 

Mr. A. K. McCAaLL, managing director of Churchill- 
Redman, Limited, machine-tool makers, of Halifax, 
was presented with a silver cigarette box at the annual 
staff dinner in Halifax last weekend, to mark the com- 
pletion of 25 years’ service with the company. 

AT A MEETING of the Board of Smith & Wellstood, 
Limited, Mr. R. R. Fyfe Smith and Mr. R. F. Maxwell 
were appointed joint managing directors. Mr. John C. 
Leith has been made a director as from January 1, 
1953, and will continue in his present office as works 
manager. 

Mr. BERNARD G. HOUSEMAN, who has_ been 
elected chairman of the Northern branch of the 
National Union of Manufacturers, is managing director 
of Houseman & Thompson, Limited, marine and land 
boiler water treatment specialists, of Newcastle-upon- 
Tyne. He is a member of the North-East Coast Institu- 
tion of Engineers and Shipbuilders. 

COUNCILLOR F. N. Lioyp is chairman of the newly- 
formed panel which has been set up by the Wolver- 
hampton District Advisory Committee of the Regional 
Board for Industry. to explore the scope for economy 
in the use of fuel and power in industry. Eighty-five 
firms in the area have been invited to take part in dis- 
cussions, which the panel, officially called the Fuel 
Efficiency Panel, will organize. The panel can draw on 
the technical services of Government departments but 
it is felt that the real solution of the problem may arise 
from the exchange of ideas between firms. 


Board Changes 


Dowty EQUIPMENT, LIMITED—Mr. F. J. A. Mangeot 
has been elected a director. 

IMPERIAL CHEMICAL INDUSTRIES, LIMITED—Mr. David 
John Robarts has been appointed a director. 

Reaps, LiIMIrED—Mr. P. K. W. Greggains, managing 
director since 1942, has been appointed chairman. 

G. D. Peters & -CoMPANY, LIMITED—Mr. M. 
Whitelow has been elected a director; Mr. J. F. 
Dawson and Mr. C. B. Broome have retired from the 
board. 

R. H. Winpsor, LimirEpD—Mr. Arthur George Dennis 
has been appointed chairman. Mr. Henry Vincent Yorke 
and Mr. C. Norman Baker have been appointed to the 
board. 

CAMPBELL & ISHERWOOD, LIMITED—Mr. H. Camp- 
bell, vice-chairman and general manager, has been 
elected chairman in succession to the late Mr. G. F. D. 
Campbell. 

R. A, Lister & COoMPANy, LIMITED—Mr. M. I. 
Prichard, Mr. F. E. Blackstone, and Mr. C. D. 
MacQuaide have been invited to join the board as assis- 
tant directors. 

RICHARDSONS WESTGARTH & COMPANY, LIMITED—Mr. 
Maxwell Woosnam has been elected vice-chairman, and 
Mr. A. Kinsman and Mr. R. M. Atkinson have been 
appointed directors. 
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I.V.E. President Honoured 


The council of the Institute of Fuel has unanimously 
agreed to award the Melchett Medal for 1953 to Dr 
Harold Hartley in recognition of his high scientific 
attainments in the development of domestic-heating 
appliances, coupled with the administrative skill with 
which he has guided a great industrial organization 
devoted to the practical efficient use'of fuel. Dr. Hartley 
is chairman of Radiation, Limited, and president of the 
Institute of Vitreous Enamellers. 


A native of the Isle of Man, he was educated there, 
at Manchester Grammar School, and at Manchester 
University. He graduated head of his year in chemistry 
in 1907, and was elected to a Gartside Scholarship of 
Industry and Commerce, and after a year spent in the 
School of Economics at Manchester he visited Norway 
and Canada to study the production of power for electro- 
chemical industries. Returning to England, he worked 
for three years as a gas research fellow at Leeds Uni- 
versity under the late Prof. W. A. Bone. 

In 1912 Dr, Hartley was appointed chief chemist to 
the Richmonds Gas Stove & Meter Company, where 
he built up a technical and research section and con- 
tinued the work on the measurement of the radiant eff- 
ciency of gas fires which had been started at Leeds in 
1908. In 1919 he was awarded the degree of D.Sc. of 
Manchester University, and the same year he was 
appointed head of the research department of Radiation, 
Limited, on the formation of that company. At the new 
central research laboratories in London he directed many 
important investigations into the design of gas-fired 
appliances. He was elected to the board of Radiation, 
Limited, as technical director in 1938, becoming deputy 
chairman in 1948, and succeeding to the chairmanship 
in 1949, 


Besides serving as president of the Institution of Gas 
Engineers (1947-48), Dr. Hartley has been chairman of 
the council of the British Cast Iron Research Association 
and, in 1945-47, president of that body. He was 
awarded the C.B.E. in the 1952 New Year Honours and 
has been a member of the Institute of Fuel since 1944 
and was elected a Fellow in 1948. 


Obituary 


Mr. CHARLES RAYMOND Howarp, a _ partner 
in G. Howard & Sons, engineers’ and ironfounders, 
of Louth (Lincs), was killed in a motor accident in 
London recently. He was 44. 


Mr. JAMES WHIMSTER, who was a partner of 
W. S. Whimster & Son, iron and steel stockholders, of 
Montrose (Angus), until he retired in 1947, died recently. 


Mr. JoHN ALLEN Howe, a past-president of the 
Institution of Mining and Metallurgy, and a former 
assistant director, Geological Survey, has died at the age 
of 83. - 


PRODUCTION of aero jet engines at the new Rolls- 
Royce factories at East Kilbride will not be affected 
by the Government’s change in aircraft policy. This 
was recently stated by Sir Patrick Dollan, chairman 
of the new town Development Corporation, in 4 
progress report on the factories. He points out that 
the Rolls-Royce factories will be engaged mainly on 
the production of engines and spares for Comet and 
other civil aircraft and will also handle export orders. 
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News in Brief 


ously SUMMER TIME will begin on April 19 next year and 

- end on October 4. 

ating THE CENTENARY ISSUE of the “ Journal of the Royal 

with jg Society of Arts ” contains interesting extracts from some 
ation i of the hundred volumes. 

rtley APPROVAL HAS BEEN GIVEN to plans for the erection of 

f the H machine sheds at the West Shipyard, Sunderland, of 
Wm. Pickersgill & Sons, Limited. 

here, DuriINc NovemBer, production of steel ingots and 

ester castings in the Sheffield area, totalled 48,300 tons, 

ustty # compared with 44,200 tons in November last year. 

4 Ps A REPRESENTATIVE Of David Brown (Tractors), 

. ? Limited, Meltham, has stated that some 200 tractors 

Way & would be exported to make up an order worth £100,000 

from Denmark. 

Uni- Awarps of from £1 to £40 have been made to 
twelve employees at the Ickles Works, Sheffield, of 
United Steel Companies, for useful suggestions made 

during the year. 

con- AFTER BEING ESTABLISHED for nearly 30 years under 

eff. ( the name of the Finlay Conveyor Company, Limited, 

is in @ Newport (Mon), it has been decided to re-name the 

c, of company Finlay Engineering, Limited, with effect from 

was fg January 1. 
tion, SoLUs-SCHALL, LIMITED, have opened a new non- 
new — destructive testing station at Matlock, Derbyshire. It 
nany # is equipped with X-ray, gamma-ray, magnetic and 
fired — single-probe ultrasonic apparatus and is within easy 
tion, | reach of most of the large manufacturing centres of 
puty the Midlands. 

ship A Tour of Stanton Ironworks has been made by a 
party of Nottingham University students from British 

Gas @ Guiana, Jugoslavia, Jordan, America, and other parts 

n of @ of the world. The visit was arranged in conjunction 

tion | with the Ilkeston Rotary Club, and was made under 

was |B the leadership of Mr. F. Davison, assistant training 
and Officer. 

1944 THE DIRECTORS of George Cohen Sons & Company, 
Limited, have announced that the consent of the 
Capital Issues Committee has been received to the issue 
of 3,600,000 shares of 5s. each, as capitalization of re- 
serves. The shares will be issued as fully paid up, 
early in the New Year, in the proportion of three shares 
for every two ordinary stock units held by stockholders. 

‘ther Mr. A. TayLor, Tipton’s Borough librarian, con- 

ders, § tinues to find for his museum exhibits of interest to 

t in local foundrymen. His latest find is a picture of a 
cast-iron lock-house, one of the few in the country, 

of | Which used to stand on the canal side of Tipton Green. 


It shows a single-storey building made of cast-iron plates 
bolted together, and records show that the house was 
built early in the 19th century. 


THE First Division of the Court of Session on 
| December 12 declined to postpone granting an order 
of interim interdict against James F. Low & Company, 
Limited, Monifieth Foundry, Monifieth, in the action 
in which they were earlier found to have infringed 
patent rights relating to certain jute-spinning machinery. 


oll — The company asked for the delay in order that they 
cted — might consider whether to appeal to the House of Lords. 
This Mr. EDWARD PLAYER, managing director of Birmid 
man Industries Limited, will take the chair on January 21 
n a when, at the annual presentation, certificates of the 


_ Successful completion of their course will be handed to 
the 20 apprentices who qualify this year. Certificates 
will be presented by Mr. Harry Garratt, who, until 
last August, was principal of the Chance Technical 
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College, Smethwick, and who did so much to launch 
the Birmid apprenticeship scheme from the technical 
college side. 

THE EDINBURGH woRKS of the well-known engineer- 
ing firm of Graham-Enock & Company, Limited, at 
Marine Gardens, are to close down at the end of 


December. The directors of the firm have found this 
necessary because of the lack of orders from home and 
abroad for dairy machinery and the heavy import 
tariffs placed on their machinery by Commonwealth 
and other governments. About 100 employees, includ- 
ing the clerical staff, will be thrown out of work; the 
firm, however, will continue to operate their London 
factory at Stamford Hill. 


WriGHTSON & COMPANY, LIMITED, the 
Thornaby-on-Tees engineering concern, has several im- 
portant contracts in hand, including the fabrication and 
erection of a second blast-furnace plant for John 
Summers & Son, Limited, Shotton; the erection of ore 
handling and beneficiation plant for the Appleby 
Frodingham Steel Company, branch of the United Steel 
Companies, Limited; the construction of nine pairs of 
dock gates for the Port of London and other port 
authorities; and the construction of more than 2,000 
steel wagons for British Railways. 


VICKERS-ARMSTRONGS, LIMITED, announces that they 
have acquired the sole right to manufacture and sell the 
equipment previously supplied by Hyland, Limited, 
Wakefield. This includes an extensive range of hand 
and power operated hydraulic steering gears for ships 
and deck machinery, such as cargo winches, capstans, 
and windlasses. In February, Vickers-Armstrongs 
announced that they had purchased the works and plant 
of Hyland, Limited, at Wakefield. As it is now to 
be known, the Wakefield works of Vickers-Armstrongs, 
Limited, will continue to be used for the manufacture 
of the complete range of Hyland products, and, in 
addition, for the expansion of Vickers variable speed 
gear production. 

A METHOD for determination of oxygen in metals 
using isotopes was described by A. D. Kirskenbaum and 
A. V. Grosse in a paper submitted at the 34th National 
Metal Congress organized by the American Society for 
Metals in conjunction with other important technical 
bodies and held in Philadelphia in October. The authors 
recall that the quantitative determination of oxygen in 
metals and metal oxides has long been a difficult task. 
The isotopic method, they say, requires apparatus as 
elaborate as most, a supply of oxygen-18, and the avail- 
ability of a modern isotopic mass spectrometer. It does 
not, however, require quantitative separation or re- 
covery of the oxygen, and takes only about 2 hrs. 


Correspondence (Continued) 


ambit of the Board’s supervision, it would inevitably 
follow that the Board would have no interest in or 
responsibility for the raw-material supplies of the iron 
foundries. The objective of H.M. Government is to set 
up a strong independent statutory Board fully repre- 
sentative of the whole industry, and thereby get the 
industry out of politics. Every industrialist should 
support the Government wholeheartedly in this essen- 
tial objective-—Yours, etc., 

F. Scopes, 

President, the Joint Iron Council. 
Crusader House, 

14, Pall Mall, 
London, S.W.1. 

December 19, 1952. 
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Raw Material Markets 


Iron and Steel 


Most of the foundries continue to feel the effects of 
the decline in trade, and at present there is little to 
justify the hope of an early revival in the demand for 
castings. Compared with the position at the opening 
of the year, when practically all establishments had 
sufficient business on hand to engage their full pro- 
ductive capacity, the only drawback being the shortage 
of raw materials, the recession in trade of recent months 
is most pronounced. This has resulted in many estab- 
lishments being on short time and has led in some 
instances to the suspension of labour. Not all foundries 
are affected alike, those chiefly concerned being the 
producers of castings for export markets and the 
foundries making castings for household equipment and 
for the agricultural implement trades. 

Supplies of castings to the motor, tractor, and allied 
trades, whose requirements are chiefly for export, are 
receiving orders which are much below the quantities 
previously called for, ad many requisitions have either 
been cancelled or are under suspension, so that levels 
of production are on a proportionately decreasing scale. 
On the other hand, the foundries catering for the ship- 
building industry and some of the general engineering 
and speciality foundries are well employed. The light 
foundries concerned with the making of castings for 
domestic equipment are short of work, as are many 
of the jobbing foundries, which are indirectly affected 
by the decline in export trade. Many foundries are 
engaged on castings for the armament programme, and 
this has enabled them to maintain production. 

The supply of pig-iron is about equal to demands, 
but some grades are none too plentiful. Most of the 
engineering foundries are able to take up their alloca- 
tions of the medium- and low-phosphorous irons, and 
although production of hematite pig-iron has been in- 
creased recently, the excessive demands made by the 
steelmakers leave little extra supplies for the foundries, 
whose full requirements from some producers are diffi- 
cult to obtain. Outputs of high-phosphorus pig-iron 
for the light and jobbing foundries are about sufficient 
for current needs, but there is little to spare, and the 
absence of stocks at the furnaces is the cause of many 
delays in despatch. A furnace, in the Derbyshire area, 
was recently blown in, and will eventually add about 
1,000 tons a week to present outputs, and two more 
furnaces are due to be put into blast in that area in 
the near future. Unless trade improves at the 
foundries which use this grade, outputs may then be 
greater than demands. With their reduced require- 
ments, the foundries are not calling for the same 
quantities of refined iron, and some makers have 
tonnages to spare. 

Some re-rollers are very short of steel semis, and 
those in the Birmingham area appear to be mostly 
affected. This applies both to re-rollers of small bars 
and secticns and to the sheet re-rollers, and they are 
again dependent on day-to-day deliveries of material, 
with the result that it is difficult to fix rolling pro- 
grammes. Some re-rollers are receiving little supply 
from oversea and home steelworks, although fulfilling 
their normal allocations, are unable to send additional 
supplies. It is hoped that they will be able shortly to 
spare some extra supplies from the improved outputs 
now being obtained, particularly in carbon qualities, 
which are so badly needed. 

Orders for the products of the re-rollers are well 
maintained from home consumers, but export business 
for light sections and merchant bars is still very scarce, 
because of the severe competition from abroad. 

With only a few working days left before the end 
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to maintain their outputs at the high level iccently 
achieved, but even so a considerable tonnage is likely 
to be carried forward into 1953. 


Non-ferrous Metals 


The Minister of Supply has announced that, as from 
January 1, the provisions of the Copper, Lead and Zine 
Distribution Order, 1951, will cease to apply to zine, 
The removal of this control means that licences will no 
longer be required for the purchase or sale of zinc; it 
arises from the decision already announced to reopen 
the London Metal Exchange on January 2. Licences 
will henceforth only be required for the purchase of 
copper. 

As stated in our last issue, the Government has 
completed its discussions with the trade on arrange- 
ments for the release of zinc from its stocks during the 
first half of next year. The Ministry of Materials will 
sell back to the agents of the United Kingdom and 
other Commonwealth producers 24,000 tons of zinc 
of their own brands. This metal will be available for 
immediate delivery during the first half of the year, 
and it is estimated by the Government that consumers’ 
needs ought to be comfortably covered, for within a 
matter of perhaps six weeks or so supplies should be 
moving towards this country from abroad. There will 
also be our own home production, which is not incon- 
siderable. It is emphasized that no other zinc from the 
Ministry’s stocks will be released during this period, 
apart from sales by the Government broker on the 
London Metal Exchange when no other prompt supplies 
are available. The 24,000 tons of zinc will be priced 
on the basis of the monthly average L.M.E. quotations 
over the six months February to July, 1953, at the rate 
of 4,000 tons a month. It seems likely that matters 
will proceed smoothly, if only because the experience 
gained in lead is going to be of considerable assistance 
in running the zinc market. ; 

The general expectation is, that not only will the 
present zinc quotation of £110 not be maintained, but 
a considerable setback seen when the market opens on 
January 2. Naturally this is guesswork, but some guide 
is afforded by the price level on the Continent, which 
is somewhere in the neighbourhood of £80 for G.O.B. 
quality. In any case, it is hardly to be expected that 
zinc will rule above lead, and indeed if the American 
comparison is anything to go by then there ought to 
be a difference of about £12, for zinc in the United 
States is 14 cents below lead. Doubt also attaches to 
the premium for high-grade metals, which at present 
rules at £4. Will this be increased? The answer prob- 
ably lies with the zinc producers, who may feel that 
they ought to be paid extra more in line with that 
ruling in the States. Electrolytic zinc is in consider- 
able demand in this country, and an increase in the 
premium would not be popular with consumers. 

Official tin prices on the London Metal Exchange 
were as follow:— 


Cash—Wednesday, £943 10s. to £944; Thursday, £945 
to £946; Friday, £945 to £945 10s.; Monday, £948 to 
£948 10s. 

Three Months—Wednesday, £941 10s. to £942; 
Thursday, £943 to £943 10s.; Friday, £943 10s. to 
£944; Monday, £945 to £945 10s. 


Official prices for refined” pig-lead were: — 

December—Wednesday, £96 10s. to £96. “15s.; 
Thursday, £96 10s. to £96 15s.; Friday, £97 15s. to 
£98; Monday, £98 15s. to £99. i 

March—Wednesday, £96 10s. to £96 15s:; Thursday, 
£96 5s. to £96 10s.; Friday, £97 5s. to £97 10s.; Mon- 
day, £98 10s, to £98 15s. 
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Remember the old Provert ! 


‘Don’t spoil the ship for the sake of a coat of paint ”— 
well, don’t spoil a casting for the sake of Chaplets and Studs 


‘6 PRECISION CHAPLETS 99 are made from best quality materials and 


with 30 years’ experience behind them. 
SEND US YOUR ENQUIRIES AND COMPARE OUR PRICES AND QUALITY. 


We are the original manufacturers in this country of 

PURE TINNED MOULDERS’ STUDS MOTOR CYLINDER STUDS PERFORATED CHAPLETS 
RADIATOR AND NAIL CHAPLETS PIN STUDS SPIRAL DENSENERS HINGE TUBES 
DOOR CATCHES AND DOVETAILS FOR GENERAL STOVE AND RANGE TRADE 

TOP HAT CHAPLETS SKIMMING GATES AND PRESSED TIN NAILS 


OBTAINABLE & USED ALL OVER THE WORLD 
PRECISION CHAPLETS AND STUDS FOR BETTER RESULTS 


on PRECISION PRESSWORK CO. LTD. ?A7ENTEES 


CLIMAX WORKS, COLESHILL STREET 
BIRMINGHAM 4 ESTABLISHED 
H.M. GOVERNMENT 


Phone: ASTON CROSS 1402 Grams: ‘“‘Precico, Phone, Birmingham’ 1874 


‘Ingots which are consistent 
with the ‘specificatio 


Tel. AVENUE 5341 Tel. ASTON CROSS 3115 Tel. BLACKFRIARS 3744 
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Current Prices of Iron, Steel, and Non-ferrous Metak 


(Delivered, unless otherwise stated) 


PIG-IRON 


Foundry Iron.—No. 3 Iron, Cuass 2 :—Middlesbrough, 
£13 ls. 6d.; Birmingham, £12 165s. 3d. 

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P, 
£16 8s., delivered Birmingham. Staffordshire  blast- 
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to ; per cent. Si), d/d within 60 miles of Stafford, 
£15 5s. 9d. 


Seotch Iron.—No. 3 foundry, £15 19s. 6d., d/d Grange- 
mouth. 


Cylinder and Refined Irons.—North Zone, £17 14s. 6d. 
Bouth Zone, £17 17s. 


Refined Malleable.—P, 0.10 per cent. max.—North Zone, 
£18 14s. 6d.; South Zone, £18 17s. 


Cold Blast.—South Staffs, £18 2s. 


Hematite.—Si up to 24 per cent., S. & P. over 0.03 to 0.05 
per cent.:—N.-E. Coast and N.-W. Coast of England, 
£16 2s, ; Scotland (Scotch iron), £16 8s. 6d.; Sheffield, 
£17 3s. ; Birmingham, £1798. 6d.; Wales (Welsh iron), 
£16 8s. 6d. 


Basic Pig-iron.—£13 19s. all districts. 


FERRO-ALLOYS 
(Per ton unless otherwise stated, delivered.) 


Ferro-silicon (6-ton lots).—40/55 per cent., £57 10s., 
basis 45% Si, scale 21s. 6d. per unit; 70/84 per cent., 
£86, basis 75% Si, scale 23s. per unit. 

Ferro-vanadium.—50/60 per cent., 22s. to 28s, per lb. of V. 

Ferro-molybdenum.—65/75 per cent., carbon-free, 10s. 
to lls. 6d. ser Ib. of Mo. 

Ferro-titanium.—20/25 per cent. ,carbon-free,£204 to £210 
per ton; 38/40%, £235 t» £265 per ton. 

Ferro-tungsten.—80/85 per cent., 27s.6d. to 28s. perlb.of W. 

Tungsten Metal Powder.—98/99 per cent., 30s. 8d. to 
35s. per Ib. of W. 

Ferro-chrome (6-ton lots).—4/6 per cent. C, £85 4s., basis 
60% Cr, scale 28s. 3d. per unit ; 6/8 per cent. C, £80 17s., basis 
60% Cr, scale 26s. 9d. per unit ; max. 2 per cent. C, 2s. per lb. 
Cr; max. 1 per cent. C, 2s. 24d. per lb. Cr; max. 0.15 per 
cent. C, 2s. 34d. per lb. Cr; max. 0.10 per cent. C, 2s. 33d. 
perlb.Cr; max. 0.06 per cent. C, 2s. 4d. per Ib. Cr. 

Cobalt,—98/99 per cent., 20s. per Ib. 

— Chromium.—98/99 per cent., 6s. 5d. to 7s. 6d. 
per lb. 

Ferro-manganese 
£49 Os. 8d. 

Metallic Manganese.—93/95 per cent., carbon-free, 
£262 to £275 per ton; 96/98%, £280 to £295 per ton. 

Ferro-columbium.—60/75 per cent., Nb +- Ta, 40s. to 
60s. per lb., Nb + Ta. 


SEMI-FINISHED STEEL 
Re-rolling Billets, Blooms, and Slabs.—Basio: Soft, u.t., 
£25 4s. 6d.; tested, 0.08 to 0.25 per cent. C (100-ton lots), 
£25 14s. 6d.; hard (0.42 to 0.60 per cent. C), £27 12s. ; silico- 


(blast-furnace). — 78 per cent., 


manganese, £33 8s.; free-cutting, £28 8s. 6d SrzMENS 
Martin Acip: Up to 0.25 per cent. C, £31 95.3 case- 
hardening, £3) 17s. ; silico-manganese, £34 9s. 6d. 


Billets, Blooms, and Slabs for Forging and Stamping.— 
Basic, soft, up to 0.25 per cent. C, £29 8s.; basic, hard, 
over 0.41 up to 0.60 per cent. C, £30 8s.; acid, up to 
0.25 per cent. C, £31 17s. 


Sheet and Tinplate Bars.— £25 3s. 6d. 
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FINISHED STEEL 


Heavy Plates and Sections.—Ship plates (N.-E. Coast), 
£29 14s.; boiler plates (N.-E. Coast), £31 1s. 6d.; chequer 
plates (N.-E. Coast), £31 3s.; heavy joists, sections, and ban 
(angle basis), N.-E. Coast, £27 17s. 


Small Bars, Sheets, etc.—Rounds and squares, under 3 in, 
untested, £31 15s. 6d.; flats, 5 in. wide and under, 
£31 15s. 6d.; hoop and strip, £32 10s. 6d.; black sheets, 
17/20 g., £41 12s. 6d.; galvanized corrugated sheets, 2% 
g., £52 Qs. 


Alloy Steel Bars.—1 in. dia. and up: Nickel, £50 18s. 3d,, 
nickel-chrome, £71 7s. 9d.; nickel-chrome-molybdenun, 
£79 2s. 6d. 


Tinplates.—57s. 14d. per basis box. 


NON-FERROUS METALS 
Copper.—Electrolytic, £285; high-grade fire-refined, 
£284 10s. ; fire-refined of not less than 99.7 per cent., £284; 


ditto, 99.2 per cent., £283 10s.; black hot-rolled wir 
rods, £294 12s. 6d. ; 


Tin.—Cash, £948 to £948 10s.; three months, £945 
to £945 10s.; settlement, £948. 


Zinc.—G.0.B. (foreign) (duty paid), £110; ditto 
(domestic), £110 ; “‘ Prime Western,” £110; electrolytic, 
£114; not less than 99.99 per cent., £116. 


Lead.—Refined pig-lead : 
March, £98 10s. to £98 15s. 


Zine Sheets, ete.—Sheets, 15g. and thicker, all English 
destinations, £130 15s. ; rolled zine (boiler plates), all 
English destinations, £128 15s. ; zinc oxide (Red Seal), d/d 
buyers’ premises, £136. 


December, £98 15s. to £99; 


Other Metals.—Aluminium, ingots, £166; magnesium, 
ingots, 2s. 10$d. per lb.; antimony, English, 99 per cent., 
£225; quicksilver, ex warehouse, £70 10s. to 4&7 
(nom) ; nickel, £454. 


Brass.—Solid-drawn tubes, 263d. per lb.; rods, drawn, 
37d.; sheets to 10 w.g., 291s. per cwt. ; wire, 32$d.; rolled 
metal, 277s. 9d. per cwt. 


Copper Tubes, etc.—Solid-drawn tubes, per Ib.; 
wire, 317s. 9d. per cwt. basis; 20 s.w.g., 346s. 3d. per owt. 


Gunmetal.—Ingots to BS. 1400—LG2—1 (85/5/5/5), 
£195 to £218; BS. 1400—LG3—1 (86/7/5/2), £205 to £238; 
BS. 1400—G1—1 (88/10/2), £320 to £375 ; Admiralty GM 
(88/10/2), virgin quality, £325 to £380 per ton, delivered. 


Phosphor-bronze Ingots.—P.Bl, £350 to £385; L.P.BI, 
£250 to £275 per ton. 


Phosphor Bronze.—Strip, 413s. 3d. per cwt.; sheets to 
10 w.g. 435s. per cwt.; wire, 498d. per lb.; rods, 44$d.; 
tubes, 422d.; chill cast bars: solids 4s., cored 4s. 1d. 
(C. CuurForp & Sox, 


Nickel Silver, ete.—Ingots for raising, 2s. 9}d. per lb. (7%) 
to 3s. 103d. (30%); rolled metal, 3 in. to 9 in. wide X 
.056, 38. 34d. (7%) to 4s. 44d. (30%); to 12in. wide x 
.056, 38. 34d. to4s. 4$d.; to 25 in. wide x .056, 38. 5}d. 
to 4s. 63d. Spoonand fork metal, unsheared, 3s.0jd: to 
4s. 14d. Wire, 10g., in coils, 38. 93d. (10%) to 4s. 103d. 
(30%). Special quality turning rod, 10%, 38. 83d.; 
15%, 48. 2d.; 18%, 48. 6$d. All prices are net. 
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¢ Heavy Castings,” by C. F. Lawson, 7.30 p.m., at the 
Fi or. thcoming E vents Manizipal College, Ormerod Road. ” 


JANUARY 1 Incorporated Plant Engineers 
Incorporated Plant Engineers Southampton branch: — Metallizing in Relation to Plant 
Peterborough branch:—Open discussion on Automobiles (with — by J. Porter, 7.50 p.m., at the Polygon 
films), 7.30 p.m., at the Eastern Gas Board’s Demonstra- otel. Purchasing Officers’ ana 
otel, Clayton Stree ewcastle-upon-Tyne. 
Birmingham branch: Metal Spraying for Protection,” by branch:—" Care and Maintenance ef (Sia), 
a8t), E. Ballard, and “ Reclamation of Worn Parts by ; t th Westingh Brake & Si a 
Metal Spraying,” by R. Wallwork, 7.30 p.m., at the .D-m., at the Westinghouse brake ignal Company, 
quer Imperial Hotel. Limited, Chippenham. 
ministration,” incolnshire branch Flow of Metal,” 7.8.35 film and re’ 

port 
at the Exchange Hotel, Tithebarn Street, resented by M. Corrie, 7.15 p.m. at the Technical 
nder : Institution of Mechanical Engineers Jollege, Lincoln. of Metals 
cote, Prisc et “Limite of Bite es Visit to the Metallurgical Birmingham, Uni- 
24 Influenced by Statistical Considerations,” by Captain G. C. versity, ule 

Gate, Somers Fark. dustry,” informal discussion at 2.30 p.m. in the University. 
JANUARY 5 Institution of Works 
3d. ; Institute of British Foundrymen Wembley Sub-branch : —‘ Space Heating of Buildings and 
um, sheffield branch:—* Methods of Making a Typical Casting in by H. Mundel, 12.30 p.m., 
Iron, Steel and Non-ferrous Metal,” 7.30 p.m., at the at the Fioug en JANUARY. 9 on. 
Sheffield College of — and ‘Technology, Dept. of 


Institution of Producti 


on Engineers 
Engineering, Pond Street. Eastern Counties section:—“ Motion Study—Practical Appli- 


JANUARY 6 cations,” by R. Craven, 7.30 p.m., at the Public Library, 
Slough section:—Open discussion, 7.30 p.m., at the Lecture Ipswich. 

Theatre, High Limited, Slough. West Wales section:—* Electronics in Industry,” . 
1ed, tion of Production Engineers Hickman, 7.30 p.m., at the Central Library, Alexandra 
84 Nottingham Economics im Production Engineer- Road, Swansea. 
bel ing,” by Dr. F. A. Wells, 7 p.m., at the Victoria Station Institute of Economic Engineering 
Engineers London branch:—‘‘ Work as a Means of Improving 

London branch:—Discussion on the National Fuel Policy, di 7 Cowdray 
945 7 p.m. (tea at 6.30), at the Royal Society of Arts, John a onrievsa ace, Cavendis 10 ees we 
Adam Street, Adelphi, Strand. Institute of British Foundrymen 
South Wales branch:—‘*A Plant Engineer tours America,” by Lancashire branch:—‘ Mechanized Foundry for Small Black- 
tto E. at South Wales Institute of heart Malleable Castings,” by J. Roxburgh, 3 p.m., at the 
tio, ngineers, Par pilbeetecs Engineers’ Club, Albert Square. Manchester. 
JANUARY 7 Newcastle branch:—‘‘ Ultrasonic Methods of Inspection,” by 
Institute of British Foundrymen N. A. Baddeley, 6 p.m., at the Neville Hall, Westgate 
West Riding of Yorkshire branch:—‘ Flow of Metal,” T.S.35 Road, 
9; film and separ’ prnentes by G. W. Nicholls, 6.30 p.m., at Scottish branch:—‘‘ Flow of Metal,” 1.8.35 film and report 
the Technical llege, Bradford. presented by E. M. Currie. 3 p.m.. at the Royal Technical 
Burnley section:—‘‘ Methods employed in the Production of llege, George Street. Glasgow. 
sh 
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CLASSIFIED ADVERTISEMENTS 


PREPAID RATES : 


Twenty words for 5s. (minimum charge) and 2d. per word thereafter. 


2s. extra (including postage of replies). 


Box | Number 


rtisements (accompanied 
ger, Foundry Trade owl | 
ean normal! 


a remittance) and replies to Box Numbers should be addressed to the A 
49, Wellington Street, London, W.C.2. If received by first post Tuesday 
y be accommodated in the following Thursday’ 8 issue. 


advertisement, 


SITUATIONS VACANT 


The engagement of persons answering 
these advertisements must be made 
through a Local Office of the Ministry of 
Labour or a Scheduled Employment 
Agency if the applicant is. a man aged 18-64 
inclusive or a@ woman aged 18-59 inclusive 
unless he or she, or the employment, is 
excepted from the provisions of 

Notification of Vacancies Order 1952. 


ETALLURGIST 


required for Steel 
Foundry 


Engineering and Chain 
Works. Previous Steel Foundry experience 
essential. Knowledge of alloy steels an 
advantage. —Apply, stating age and salary 
required.—Sgcrerky, Brown, Lenox & Co., 
Ltd., Pontypridd. 


OUNDRY.—Wanted, 

assist Metallurgist in Heavy Cast 

Iron Jobbing Foundry, Glasgow area. 

State age, wage and experience.—Box 3147, 
FounpryY TRADE JOURNAL. 


young man _ to 


XCEPTIONAL opportunity for keen, 

conscientious, and fully experienced 
FOUNDRYMAN to become Partner_ in 
private Company of Ironfounders. Full 
control given on proved results. =e 
capital required £1,000, maximum 46,0 
State fullest details of all experience in 
confidence. This offer is sound; only 
genuine persons capable of holding re- 
sponsibility need apply. Attach copies 
of three references.—Box 3122, FounprRy 
TRADE JOURNAL. 


ENIOR METALLURGICAL CHEMIST 
required by Newton, Chambers & Co., 
Ltd., Thorncliffe, near Sheffield, to take 
charge of the metallurgical analytical 
laboratory and to supervise the metallo- 
graphic section. Applicants should possess 
a degree in metallurgy or chemistry or 
equivalent and have experience in analysis 
of cast iron foundry materials, steels, non- 
ferrous alloys and industria] liquors and 
residues, also ferrous metallography. Age, 
25 to 35 years. The post is permanent and 
pensionable. Write stating age and full 
details of training, experience and present 
salary to the Personnel Officer, Newton, 
CHameers & Company LIMITED, Thorncliffe, 
near Sheffield 


K. L. STEELFOUNDERS & 
ENGINEERS. LTD., Letchworth, 
Herts., have a vacancy for a young 
METALLURGIST for technical control 
and development duties in their Labora- 
tories and Foundry. Applicants should 
be in the 22/27 age group and of graduate 
or equivalent educational status. Foundry 
experience, whilst desirable, is not essen- 
tial—more important qualifications 
personality and a keen_ interest ste 
founding.—Replies, detailing age, educa- 
tion and experience, together with an 
indication of salary required, should be 
sent to the PERSONNEL 
the above address. 


AGENCY 


fully mechanised Malleable 
Foundry in Midlands requires SALES 
AGENT to cover Lancs and Yorks area. 
Must have practical Foundry experience 
and good contacts.—Box 3138, Founpry 
TRADE JOURNAL. 


EDUCATIONAL 


NORTHAMPTON POLYTECHNIC 
ST. JOHN STREET, LONDON, E.C.I. 


DEPARTMENT OF APPLIED CHEMISTRY. 


WO courses of special evening lectures 
will be given as detailed below :— 
“Liquid Fuels, Their Properties and 
Utilisation,’ * by G. F. J. Murray, B.Sc., on 
Tuesday 9g at 7 p.m. commencing 
on January 6th, 

Chemical oo Thermo- 
dynamics,” by Dr. Kubaschewski, on 
Wednesday evenings at 7.30 p.m. com- 
mencing on January 7th, 1953. 

The fee for each course is £1. Enrolment 
— by personal application or by 
post. 


MACHINERY WANTED 


J ANTED — Secondhand polishing 

machine for cast iron specimens.— 

JEFFERY-LONGFORD ENGINEERING Co., LrtD., 
Bognor Regis 


MACHINERY FOR SALE 


FOUNTRY PLANT FOR SALE. 


NE Pneulec Herman rollover and 
pattern draw machine 60 in. by 86 in., 
10,000 Ibs. 
One Pneulec Herman jarring machine. 
Table size 84 in. by 56 in., 7 tons capacity 
at 80 Ibs. sq. inch air pressure 
One ye vibratory knockout 5 ft. 


6 in. by 0 in. for operation from 440 
volt. 50. supply. 
One 74 ton Giesiee monorai! hoist with 


power hoist and traverse. 

One 2 ton Clayton monorail hoist with 
power hoist and traverse. 

One heavy duty roller conveyor 7 ft. 
wide, 60 ft. with driven traction 
chain over 30 ft. 


ARCHIBALD & SONS LTD., 
WEST BROMWICH. 


FOR SALE. 


O. 16 ATRITOR CRUSHER by Alfred 
Herbert, complete with Feed Hopper, 
overhauled and with a quantity of spares. 
Also a No. 12 Atritor by Alfred Herbert, 
for which we have available about 6 tons 
of spares. Both these machines are offered 
at extremely low prices for quick 
clearance. 


SAVILLE-CALVERT (MACHINERY) 
LIMITED. 


UPERINTENDENT at ‘ 


BIRMINGHAM ROAD, 
STRATFORD-ON-AVON 
Tel.: Stratford-on-Avon 3681. 


MACHINERY FOR SALE—Contd, 


T.H. very powerful Dust Extractor. 
¢ Blower. Motorised unit (unused), 
£15. One-third to-day’s 
Road, London, N.7. North 


ROPENAS Converter Steel Plant, com. 
prising 2—30 cwt. (nominal) cop. 
verters, charging lift, reas. Blowers and 
all electrical gear. All in working order 
and good condition. Price: £3,500 as it 
stands.—Box 3151, Founpry TRADE JOURNAL, 


IMMEDIATE E DELIVERY. 


"£85. 

Jackman _ Ballbearing Mill, 
with a.c. Motor drive. 

Sand Mill, by 
48 in. diam. £55. 

New unused Sand Thrower. 
3-phase. £50. 

New Cupolette, unused, complete. 
Over 70 new and_ secondhand 
Tilting and Bale-out Furnaces, by 
Morgan, etc. 

Foundry Git Cutter, as new, for 
14_ square. 


Pneulec Royer. 


Evans. 


a.c., 


new Ballard Core 


Our new Catalogue would interest 
you. May we send you a copy— 
free. 

ELECTROGENERATORS LTD., 

Australia Road, Slough. 
Telephone: Slough 22877. 
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TRADE JOURNAL 


WITH WHICH IS INCORPORATED THE IRON AND STEEL TRADES JOURNAL 


The FOUNDRY TRADE JOURNAL is the Official Organ of the 
following :-— 


INSTITUTE OF BRITISH FOUNDRYMEN 


PRESIDENT: Dr. C. J. Dadswell, 
Limited, Sheffield. 

Secretary: T. Makemson, M.B.E., Saint John Street Chambers, 
Deansgate, Manchester, 3. "Phone and 'Grams: Blackfriars 6178. 

BRANCHES 

Birmingham, Coventry and West Midlands: E. R. Dunning, 16, Hay 
Lane, Monkspath, Shirley, Birmingham. Brsitol and West of England : 
G. W. Brown, 51, Westbury Road, Bristol. E. Midlands: S. A. Horton, 
163, Morley Road, Chaddesdon, Derby. Lancs: F. W. Nield, Henry 
Wallwork & Co., Ltd., Red Bank, Manchester. Lincs: T. H. North, 46, 
Mildmay Street, Lincoln. London : W. G. Mochrie, Tyseley Metal Works, 
Limited, Balfour House, Finsbury Pavement, London, E.C.2. Newcastle- 
upon-Tyne: F. Robinson, Sir W. G. Armstrong, et & Co. 
yoy Ltd., Close Works, Gateshead. Scottish: J. Bell, 60, 
St. Enoch Square, Glasgow. Sheffield: J. H. Pearce, 31, Causeway 
Head Road, Dore, Sheffield. Tees-side: F. Shepherd, Head. Wrightson 
& Co., Ltd., Teesdale Iron Works, Thornaby-on-Tees. Wales and 
Monmouth: A. S. Wall, 14, Palace Avenue, Llandaff, Cardiff. 
Riding of Yorkshire : 
Bradford. 


English Steel Corporation, 


West 
H. W. Griffiths, 46, Peckover Drive, Thornbury, 
South Africa: Secretaries, S.E.I.F.S.A., Barclays Bank 
Cr. C issi and Harrison Street, Johannesburg. 
SECTIONS 

Burnley: H. Buckley, 33, Newcastle Street, Burnley. 
Town: S. Wade, P.O. Box 46, Salt River. East Anglia: ‘ 
Sanders, Lake and Elliot, Limited, Braintree, Essex. Falkirk: A. 
Bulloch, Jones & Campbell, Limited, Torwood Foundry, Larbert, 
Stirlingshire. Scottish-North Eastern: R. Leeks, Alexander Shanks 
& Son, Limited, Arbroath. Slough: P. Hoesli, Light Production Co., 
Ltd., Slough, Bucks. West Wales: J. D. F. Yuile, 85, Vicarage Road, 
Morriston, Swansea. Southampton: Dr. O. P. Einerl, F.I.M., John 1. 
Thornycroft & Co. Ltd., Woolston, Southampton. 

BRITISH STEEL FOUNDERS’ ASSOCIATION 

Chairman: T. H. Summerson, Summerson’s Foundries Limited, 
Albert Hill Foundry, Darlington, Co. Durham. Secretary: Robert 
Barber, A.C.I.S., Broomgrove Lodge, 13, Broomgrove Road, Sheffield, 
10. ‘Phone and ’Grams : Sheffield 63046. 
: RESEARCH AND DEVELOPMENT DIVISION 
Chairman: F. N. Lloyd, F. H. Lloyd & Co., Ltd. Director: J. F. B, 
Jackson, B.Sc., A.R.1.C., F.1.M. Secretary: Robert Barber, 
A.C.1.S., Broomgrove Lodge, 13, Broomgrove Road, Sheffield, 10. 
"Phone and 'Grams: Sheffield 63046. 

ASSOCIATION OF BRONZE AND BRASS FOUNDERS 


President : W.R. Marsland, Newman, Hender & Company, Limited, 
Woodchester, Glos. Secretaries : Heathcote & Coleman, 25, Bennetts 
Hill, Birmingham, 2. ’Phone: Midland 2901. "Grams: Clarify,”” 
Birmingham. 

LIGHT METAL FOUNDERS’ ASSOCIATION 

Chairman: A. H. Sturdee, M.B.E., Wh.Ex., M.I.Mech.E. 
Secretary: Eric L. Heathcote, 25, Bennetts Hill, Birmingham, 
"Phone: Midland 2901/4. 'Grams: Clarify,’’ Birmingham. 

FOUNDRY TRADES’ EQUIPMENT AND SuPrLies 
ASSOCIATION 

President : Frank Webster, August’s Limited, amie Street, 
Halifax. Secretaries: Peat, Marwick, Mitchell & Company, 
94/98, Petty France, London, S.W.|. ’Phone: Abbey 7515. ‘Grams: 
“Crusades, Sowest,’’ London. 

INSTITUTE OF VITREOUS ENAMELLERS 

President: Dr. Harold Hartley, C.B.E., D.Sc., Hon. M.I. Gas E., 
Radiation Limited, 7, Stratford Place, London, W.!. Chairman : S. Halls- 
worth, Prince Enamel and Metal Works Limited, Marsh Side, Work- 


ington, Cumberland. Secretaries : John Gardom & Company, Ripley, 
Derbyshire. ’Phone: Ripley 136 


COUNCIL OF IRONFOUNDRY ASSOCIATIONS 


Chairman: WN. P. Newman, Newman, Hender and Company, 
Limited, Woodchester, near Gloucester. Director: K. Marshall. 
Secretary : J. W. Butler, Crusader House, 14, Pall Mall, London, $.W.1. 
*Phone : Whitehall 7941. 

Participating Associations : 
(affiliated) ; 
following :- 


British Cast Iron Research Association 
Institute of British Foundrymen (affiliated); and the 


fe 


s’ Association.—Secretaries : Heathcote and 
Coleman, 25, Bennetts Hill, Birmingham, 2. ’Phone: Midland 2901 ; 
"Grams : Clarify,” Birmingham. 

British lronfounders’ Association and British Bath Manufacturers’ 
Association.— Director and Secretary: J. Galbraith Sneddon, C.A., 
145, St. Vincent Street, Glasgow, C.2. ‘'Phone: Central 2891 ; 
Grams: ‘‘ Groundwork,’’ Glasgow. 


TRADE JOURNAL 19 


British Grit Association.—Secretary : J. Campbell MacGregor, 10, Bank 
Street, Airdrie, Lanarkshire. 

British Malleable Tube Fittings Association.—Secretary : F. B. Ridgwell, 
196, Avenue, London, W.C.2. ’Phone : Bar 6052-3 ; 
"Grams: ‘‘ Brimatufia,’’ London. 

Cost iron Chair Association.—Secretaries : Peat, Marwick, Mitchell 
& Co., The Cast Iron Chair Association, Queen’s Square, Middlesbrough, 
Yorkshire, 

Cast Iron Axlebox Association and National Ingot Mould Association.— 
Secretaries : Peat, Marwick, Mitchell & Company, 301, Glossop Road, 
Sheffield. ’Phone and ‘Grams : Broomhill 63031. 

Cast Iron, Heating, Boiler and Radiator Manufacturers’ Association.— 
Secretary: Stanley Henderson, 69, Cannon Street, London, E.C.4. 
"Phone : City 4444. 

Cast fron Pipe Association.—Secretary : T. Clark, Crusader House, 
14, Pall Mall, London, S.W.1. ’Phone : 7941, 

Cast Iron Segment Association. Mg omy H. A. D. Acland, 5, Victoria 
Street, London, S.W.1. "Phone: Abbey 1394 

Greensand Pipe Founders’ Association. —Secretaries : McClure Naismith 
Brodie & Company, 77, St. Vincent Street, Glasgow, C.2. ’Phone : 

Glasgow 9476 ; ’Grams : Lycidas,”” Glasgow. 
retary: Miss L. 


National Association of Mall 
Verity, Chamb Cc ce Offices, Tudor ‘ia Bridge Street, 
"Phone : Walsall 5671. 


Walsall. 


IRONFOUNDERS’ NATIONAL CONFEDERATION 
Chairman: D. Graham Bisset, —- Foundry Co., Ltd., Waltham 
Cross. Director: R. Forbes Baird, 117, Church Lane, Handsworth 
Wood, Birmingham, 20. ‘Phone: Northern 0343 & 0037; ‘Grams: 
** lrocast,’’ Birmingham. 
LOCAL BRANCH ASSOCIATIONS 
East and West Ridings.—Secretary : O. Gibson, Oliver Gibson & Sons, 
td., Leeds. ‘Phone: Leeds 21226. London, Home and Eastern 
Counties. —Secretary: A. L. Nadin, Cooper Roller Bearing Co., Ltd., 
King’s Lynn, Norfolk. ’Phone : King’s Lynn 2500. Mid: lands—Secretary : $ 
R. Forbes Baird, 117, Church Lane, Birmingham 20. ‘Phone: 
Northern 0037 & 0343. North Midland.—Secretary: E. A. Phillips, 
Harper, Phillips & Co., Ltd., Albion Foundry, Eastgate, Grimsby. "Phone : 
Grimsby 2541. North Western. —Secretary : H. Gott, North Foundries 
Ltd., Lansdowne Road, Monton, Eccles. "Phone: Eccles 3545. 
Scottish ,—Secretary: Allan F. Ure, Allan Ure, Ltd., Keppochhill, 
Glasgow. "Phone : Glasgow, Douglas 2641. 


NATIONAL IRONFOUNDING EMPLOYERS’ FEDERATION 


President: T. Lee, Henry Hollingdrake & Son, Limited, Princes 
Street, Stockport. Secretaries: Mann, Judd & Co., 8, Fredericks 
Place, Old Jewry, London, E.C.2. ‘Phone: Metropolitan 8613 ; 
’Grams : ‘*‘ Manjudca Phone,’’ London. 


LOCAL ASSOCIATIONS 

Cardiff and District Founders’ Association.—Secretary : G. Morris, 12, 
West Bute Street, Docks, Cardiff. ‘Phone : Cardiff 32701. 

Leeds and District lronfounders’ Association.—Secretary : F. Bowling, 
John Bowling & Co., Ltd., Cyclops Foundry, Kirksall "Road, Leeds, 3. 
"Phone : Leeds 25183. 

Leicester and District lronfounders’ Employers’ Association.—Secretary : 
C. S$. Bishop, 8, New Street, Leicester. "Phone : Granby 5SI!. 

Liverpool and District lronfounders’ Association.—Secretary : J. S. Hassal, 
16/18, Hackins Hey, Liverpool,2. ‘Phone : Central 0114. 

Manchester and District Ironfounders’ Employers’ Association.— 
Secretaries : Webb, Hanson, Bullivant & Co., 90, Deansgate, Manchester. 
*Phone : Blackfriars 8367 ; "Grams: “* Sound, ** Manchester. 

Midland lronfounders’ Association. —Secretary : R. Forbes Baird, 117, 
Church Lane, Handsworth Wood, Birmingham, 20. "Phone : Northern 
0343. ’Grams: ‘‘ Jacelace,"” Birmingham. 

Monmouthshire Founders’ Association.—Secretary : |. J. Smith, Goulds, 
Foundries, Limited, Newport, Mon. "Phone : Newport 4275 ; ‘Grams : 
** Rogerwinch,’’ Newport. 

North of England Ironfounders’ Association.—Secretaries : Mann, Judd 
Gordon & Co., 61, Westgate Road, Newcastle-upon-Tyne. ‘Phone : 
Newcastle 20836 ; ‘Grams : ‘* Mannca,”’ Newcastle. 

North Staffordshire lronfounders’ Association.—Secretary : Bourner, 
Bullock & Co., Federation House, Station Road, Stoke-on-Trent. 
*Phone : Stoke-on-Trent 44245. 

Scottish Ironfounders’ Association.—Secretaries : Mann, Judd, Gordon 
& Co., 142, St. Vincent Street, Glasgow, C.2. ‘Phone : Central 1 2857 ; 
*Grams : Mannca,”” Glasgow. 

Sheffield and District lronfounders’ Association.—Secretary : T. Goddard, 
Mander, 59, Clarkhouse Road, Sheffield, 10. "Phone : Cheffield 60047 ; 

rams : Emplofedra,”” Sheffield. 

South of England Ironfounders’ Association.—Secretaries : 
Judd & Co., 8, Fredericks Place, Old Jewty, London, E.C.2. 
Metropolitan 8613. ’Grams : Manjudca Phone,’’ London. 

Welsh Engineers’ and Founders’ Association.—Secretary : W. D. M. 
Davis, I. St. James Gardens, Swansea. ‘Phone: Swansea 59166 ; 
"Grams : lron,’’ Swansea. 

West of England Ironfounders’ Association.—Secretary: R. Forbes 
Baird, 117, Church Lane, Handsworth Wood, Birminghar, 20. *Phone : 
Northern 0343. "Grams : Jacelace,”” Birmingham. 

West Riding Ironfounders’ Association.—Secretary : C. D. Buckle, 13, 
Cheapside, Bradford. ‘Phone: Bradford 25346. 


BRITISH CAST IRON RESEARCH ASSOCIATION 
Alvechurch, Birmingham. Phone and ‘Grams : Redditch 716. 
jLaboratories.—Blantyre Industrial Estate. Blantyre, 
*Phone 
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Sole Licensees and 
Manufacturers for British 
Empire (excluding Canada) 
of the Simpson Sand Mixer. 
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Mechanisation makes all the difference! 
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MANSFIELD 
MOULDING SAND 


travels long distances to meet the needs of 

the Foundry—to Scotland and South Wales, 

to Scandinavia and Singapore, and many 
other places overseas. 


1952 


Because QUALITY makes its 


journey worth while 


THE MANSFIELD STANDARD SAND CO. LTD. 
MANSFIELD - ENGLAND 


Telephone: Mansfield 201. 


WHY man-cooling? 


BECAUSE MEN CANNOT WORK at full stretch 
under the oppressive conditions existing in industrial 
“hot spots’’ without some means of relief. Often 
they resort to ‘‘taking a breather’’. But ‘“‘breathers” 
are costly and time-wasting. 
Consider the alternative. 


The “‘Tornado”’ method of man- -cooling definitely 
encourages production all the time. Man-cooling 
fans deliver, for as long as is necessary, a brisk, 
cooling air current which relieves excessive 
body heat and improves breathing conditions. 
Designed particularly for use in the “‘heavy” 
trades they combine an easy portability 
with robust construction—two essential 
characteristics. 


If your concern is for workers in iron 

and steel works, foundries, boiler houses, 

gas retort houses, glass works or 
“‘lighter”’ industries where efficiency is 

bound up with the maintenance of 

— comfortable working conditions then 
* #, you should see Publication No. 9/25. 


} 


A copy is waiting for you. 


ASK FOR 
PUBLICATION 
NO. 9/25 


BRANCH OFFICES: AT MANCHESTER, Leaps, GLASGOW, 
NEWCASTLE-ON-TYNE, PENARTH near AND BELFAST 
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THE M 
ENGINEERING CS 
CHARLES HENRY STREET, BIRMINGHAM, ' 
PHONE: MIDLAND 4753 TELEGRAMS : STRUCTURAL 


MANUFACTURERS OF 


TITAN 


Foundry Plant 


Acomplete service is afforded by ‘“‘ TITAN ’’ manufactures 
which include Cupolas and Cupolettes, Cupola Mechanical 
} TT | Charging Plant, Hoists (Electric or Hand), Spark Arresters, 

Airless Shot-Blast Plant, Centrifugal Casting Machines, Core 
1 DY Blowing Machines, Core and Mould Drying Ovens, Ladles (Hand 


Our various manufactures are fully detailed in separate 
: leaflets. Kindly apply for our appropriate leaflet of the item 


in which you are interested. Quotations for complete 


ASSOCIATED WITH 


THE ADAPTABLE MOULDING MACHINE 


COMPANY LIMITED ' 
AND 


E. TALLIS .& SONS LIMITED 
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Mr. FETTLEWELL’S ALBUM 


now, hold it— 


right, 


break it up. 


THE SECRET of a successful core binder, said Mr. Fettlewell, 


is its ability to ‘hold it’ in both the green and baked con- 
ditions, and to break up for ‘knock-out’ when the job is 
done. Glyso bonding compounds, under constant quality 
control by the Fordath Laboratories, have for years 

- been in successful operation in foundries throughout 
the world. Glyso Core Compounds—Permol, Exol, 
Bondol and others, are clean to handle, and do not dry 
out rapidly on the core bench. Glyso bonded cores 
have the right green and baked strengths, and many 
have had their photographs taken as examples of 


perfection in the making of intricate cores. 


Core Bonding 
Compounds 


FORDATH WORKING FOR AND WITH THE FOUNDRIES 


Detailed information and prices from: 
THE FORDATH ENGINEERING CO. LTD., HAMBLET WORKS, WEST BROMWICH, STAFFS. 
Telephone: West Bromwich 0549, 0540, 1692. Telegrams: Metallical, West Bromwich, 
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BASIC O.H. FURNACES. 
Extensively used in hearths and 
lower courses of wails in Basic 
©.H., Furnaces. 
bath construction. Dense struc- 
ture permits a high recovery ratio. 


HOT METAL 


Provide a durabie and volume 
stable lining for inactive metal 
mixers. Uniform maximum 
density of compiex shapes is 
assured by GR. specialised manu- 
facturing technique. 


MIXERS, 


/\ 


Provide rehabie 


ELECTRIC ARC FURNACES. | 


Uuilised in bottoms and side wails 
of basic electric arc furnaces 
because of highly basic character 
and quality. Suitable shapes 
supplied for furnaces of all sizes. 


ul Uj 


COPPER CONVERTERS. 
A wide field of application in the 
copper industry. Low porosity 


and controlled grading consider- 
ably minimises slagging. 
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G.R. * Supermag ° 
bricks and shapes are 
manufactured in one of the most modern 
and efficient plants in the world. The magnesite 
is first approved by the laboratories. Prior 
to moulding, the grain sizes are remixedin 
pre-determined percentages. After weighing material 
for each brick a pressure of 13,000 Ibs. per square 
inch is applied. The “‘ green” bricks are subjected to 
various tests before drying. Firing is effected in special kilns 
to ensure maximum heat treatment under controlled conditions. 
Full information and advice on the selection and application of 
‘ Supermag’ and other G.R. Basic Bricks are available on request. 


GENERAL REFRACTORIES LTD. 


GENEFAX HOUSE - SHEFFIELD 10 - TELEPHONE: SHEFFIELD 31113 


DECE 


Th 
Ja 


The 

steel 
guts 
mol 


illu: 


: 
A <0 
vw ow” 
° \ 
2 
| 


12 


DECEMBER 25, 1952 FOUNDRY TRADE JOURNAL 7 


The new HALF TONNER 
Jarr Rollover machine 


The Half Tonner was originally developed to meet 


steel foundry requirements. It has therefore both 


guts and adaptability. It is a true descendant of 


famous forbears and capable of standing up to heavy 
duty high production work. The cost may be a little 
more initially but is far less in the end. Please ask for 
illustrated folder. 


Built in England by 


PNEULEC LIMITED, SMETHWICK, Nr. BIRMINGHAM 
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Versatility is the Keynote of the jobbing foundry 
where the production of a single intricate casting 
weighing ounces or tons is a matter of routine and 
where such castings must of necessity be produced 


without prior experiment. 


To facilitate such work a core binder of great dry 
strength, permeability and low gas content is 
essential. 


The above photograph shows an assembly of cores and moulds made with G.B. Kordol by Messrs. 
T. H. Dick & Co., Ltd., of Hull. The impellors deserve special attention as the largest of these is only 
}-inch in width. 


ORDEK 


CORN PRODUCTS CO. LTD., WELLINGTON HOUSE, 125-130 STRAND, LONDON, W.C.2 
BRANCHES AT BIRMINGHAM, MANCHESTER, NEWCASTLE AND _ PAISLEY 
A member of the Brown & Polson Group 


G. B. KORDEK and G. B. KORDOL are Manufactured under. British Letters Patent Nos. 515470 543202 
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Tt GOES...where no other 


power barrow will go! 


The beauty of the BENFORD Power Barrow is its 
compactness. You use it just like you would an 
ordinary hand pushed barrow. Normally it will go 
where a hand barrow will go and it will certainly go 
and work where no other Power Barrow or truck 
could get. That’s why the BENFORD has become 
so popular in the Foundry. It is only 3l4in. wide; 
is powerful enough to climb really steep ramps; and 
is suitable for use indoors or out—over rough 
ground as well as smooth. 

And, of course, its a great manpower saver. One 
man and one BENFORD will carry as much as three 


men pushing three ordinary single wheel barrows. 
The BENFORD barrow man just walks behind and 
steers—it’s all very simple and easy to understand, in 
fact, anybody can be shown how to use a BENFORD 
in two or three minutes. 

Hundreds of BENFORD Power Barrows are already 
in use in Foundries throughout Great Britain and the 
number of repeat orders being received is proof of 
their usefulness and popularity. 

Write TO-DAY for illustrated Leaflet 190C. It gives 
full particulars of this remarkable time and labour 
saver. 


THE BENFORD BARROW 


THE HANDIEST PRIME MOVER MADE 


BENFORD LIMITED + BARROW DIVISION - WARWICK -+ PHONE: WARWICK 503 
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BEMCO 
BRIQUETTED 
ALLOYS. 


To ensure consistency keep a stock of Bemco 
Silicon Briquettes available as an easy and 
rapid means of adjusting your charge. 


Bemco Silicon Briquettes, cylindrical in shape 
and coloured yellow, contain 2 lbs. of available 
Silicon. These Briquettes are also made 
containing 1 lb.-of Silicon. 


te 


Technical literature describing the use of Bemco 
Briquettes is available on request. 


BRITISH ELECTRO METALLURGICAL COMPANY LTD. 


WINCOBANK SHEFFIELD ENGLAND 


Telephone : ROTHERHAM 4257 (2 lines) Telegrams : “* BEMCO ” SHEFFIELD 
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standardised in over 9000 foundries 


STERLING FOUNDRY SPECIALTIES LTD., BEDFORD, ENGLAND 


+o BE MADE IN ENGLAND 
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L IRON CASTINGS 


r STEEL and sPECIA 


STEELMOL f° 


H CARBON BLAC 
TERRA FLAKE ° 


HIG KING ° CEYLON pPLUMBAGO 
GANISTER AND 


JAME 


PHENIX WORKS 
Telephone: PENISTON 


The care an 4 Mol 
CASTING? 
| 
» FOR ALUMINI 
\ DURRANS & sons LTD 
PLUMPTON MILLS, PENISTONE, near SHEFFIELD 
2) and 57 Telegrams BLACKING, PENISTONE 


The full floating action of the Robins 
Shakeout is achieved by the application 
of an entirely different principle— 
operation on only two bearings, neither 
of which carries any part of the load. 
The entire action is carried by 
heavy-duty coil springs. No vibration 
can escape either to the Shakeout 
foundation or to the building. 


The FLOATEX Shakeouts 
illustrated are typical of the 
Robins range, they are two of 
the larger types. 


There is a size to suit every _ 
requirement and your enquiries 


about these machines and 
others in the Hewitt-Robins 
range of products for Foundries, 
would be welcomed. 


Other important Robins features 
are:— 
|. It provides core knockout as well 
as box shakeout. 
2. Full floating action means 
longer life to boxes. 
3. Vibration is adjustable to 
size of casting. 
4. Small openings on deck 
reduces reinforcement loss. 
5. Its screening action cools 
hot sand and helps sand re- 
covery. 


MEMBERS OF THE J. STONE GROUP 
HEWITT-ROBINS DIVISION 

18!, Knightsbridge, London, S.W.7. — Telephone : Kensington 4443-4—Telegrams ; Acknight, Southk 
REGISTERED OFFICE AND WORKS: 

Windsor Works * Stotfold, Bedfordshire — Telephone; Stotfold 38/-4 


W TO BE MADE IN ENGLAN ! 
| ».@ HAKEQU 
id a4 
14 3 
ROW MADE IM CHOLAMD iJ 
- 
| 
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Whatever your product . . . however it is manufactured and delivered . . . vou 
will find a Pantin Conveying System will make tremendous inroads into reducing 
production costs. The Pantin range of conveying equipment is designed and 
installed to give trouble-free service over prolonged periods. 

For reliable uninterrupted product flow ... it pays to choose a Pantin 
conveying system. 


In the handling 
of the steel products 

or castings at the mill 

or foundry, Pantin heavy 
duty roller conveyors are 


effecting substantial economies ay 


at every stage of production. ~ 


W. & C. PANTIN LIMITED, CENTRE DRIVE, EPPING, ESSEX. Telephone: EPPING 2271/4 
ASSOCIATED COMPANY THE BRITISH MATHEWS LIMITED. 


Pantin engineers are keen to co- 
operate in the design of heavy 
duty conveying equipment to 
suit your requirements. 


all Speeds production 
‘4 6 
Dy, 3 a 
Heavy Duty 


Wind 
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F.E.2 AND F.E.3 HYDRAULIC MOULDING MACHINES IN 
CONTINUOUS CASTING PLANT (FOR MANUFACTURE OF 
ELECTRICAL FITTINGS) 


THESE MACHINES ARE AVAILABLE FOR BOX SIZES UP TO 

39in. by 29in. THEY ARE PART OF OUR COMPREHENSIVE 

RANGE WHICH CATERS FOR MOST ™ REQUIREMENTS— 

PNEUMATIC AND HYDRAULIC TYPES—ROLLOVERS, STRAIGHT 

SQUEEZE, JOLT SQUEEZE, PATTERN DRAWING & STRIPPING 
MACHINES—HAND MOULDING MACHINES, ETC. 


BEDFORDSHIRE. 


LEIGHTON BUZZARD 


Works Stotfold, Bedfordshire — Telephone ; Stotfold 381-4 
15 
MOULDING MACHINES 
i 
AN 
1! 
Nic Bl 
f IN | 
FOUNDRY EQUIPMENT LTD 
LEIGHTON BUZZARD 
CUZZARD (2206-7. GRAMS: EQUIPMENT: 
c 
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MACI 
AN 
! 
Statiol 


THE NEW 


MORRIS 


electric 


HOIST-BLOCK 


Delivery from stock in most sizes—write for folder F.163 to Dept. 46C 


HERBERT MORRIS LTD LOUGHBOROUGH ENGLAND 


16 
S cooled 
18B., 
~ r.p.m 
505 
coole 
drive 
| With 
dia. 
450 
vert. 
100 1 
a drive 
415/3 
| 
| | 
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AND MIXERS and DISINTEG.- 
N) RATORS for Foundry and Quarry; 
from 10 cwts. to 10 tons per br.— 
E. Breatgy (Macuinery), 
station Works, Ecclesfield, Sheffield. 


AIR COMPRESSORS 


capacities 


C.F.M., ALLEY & 

1,000 Type 
vert., enclosed, 2 stage, water cooled, 100 Ib. 
wp., speed 360 r.p.m. With vertical inter- 
cooler. 

1,000 c.f.m. FULLERTON, HODGART 
& BARCLAY, vert., double acting. 2 stage, 
water cooled, w.p. 100 lb., speed 290 r.p.m. 
With separate vert. Intercooler. and 
motorised water circulating Pump. Fitted 
with Flywheel and shaft ext. carrying 
“vy” pulley supported by outer bearing. 

665 c.f.m., SULLIVAN, Type W.J.3, 
yert., high pressure, right angle, water 
cooled, 125 lb. w.p., speed 188 r.p.m. Direct 
coupled 170 h.p. Auto. Synch. Motor, by 
Crompton, 415/3/50, with Control Gear. 

600 c.f.m., TILGHMAN, vert., single cyl., 
single stage, water cooled, Type F.C.9, 
speed 365 r.p.m., w.p. 60 Ib. 

600 c.fm., INGERSOLL RAND, model 
10XB, horiz., 2 stage, 110 lb. w.p., speed 
185 r.p.m., With Intercooler between the 
2 cyls.. Automatic Unfoader. Driven by 
127 h.p. S/R. Induction Motor, by L.8.E., 
45/3/50, with Control Gear. 

600 c.f.m., ALLEY & McLELLAN, Series 
18B., size No. 6, vert., single crank, 2 
stage, water cooled, 100 lb. w.p., 
rp.m. Driven by new 140 h.p. 8/R. Brook 
Motor, 400-440/3/50, with Control Gear. 

505 c.f.m.. TILGHMAN, model F.C.8.B., 
vert., single stage, double acting, water 
cooled, w.p. 30 Ib., speed 980 r.p.m. Belt 
driven by 60 h.p. Crompton Motor, 400/3/50. 
ng vert. Air Receiver, 8 ft. by 3 ft. 6 in. 
ia. 

450 c.f.m., BROOM & WADE, Type E250, 
vert., 3 cyl., single stage, water cooled, 
100 Ib. w.p., speed 310 “Vv” belt 
90 h.p. S.C. Crompton Motor, 
4 


GEORGE COHEN 


SONS & CO., LTD. 
WOOD LANE, LONDON, W.12 
Tel: Shepherds Bush 2070 
and STANNINGLEY nor. LEEDS 
Tel: Pudsey 224! 


DELIVERY EX STOCK 


New shot blast cabinets 
complete with Dust 
Extractors, etc., size 5ft. x 3ft. 
Also new 8ft. cube room Plants 
Low prices. 


Please send for our NEW 
illustrated catalogue on request 


ELECT ROGENERATORS 


14 AUSTRALIA RD., SLOUGH 
Telephone : SLOUGH 22877 
BUY FROM US AND SAVE MONEY 


ALBION WORKS 


FURNACES. IMMEDIATE DELIVERY. 

4 tt 42a OIL FIRED LIFT OUT 

CRUCIBLE FURNACE. Fitted with 
Heat Resisting Cast Iron Dome, fabri- 
cated throughout; complete with M.D. 
Fan, 400/3/50, CAPACITY up 
0 

TYPE K2 COKE FIRED LIFT OUT 
CRUCIBLE FURNACE. With Heat Re- 
sisting Cast Iron Dome, quick action drop 
bottom, arranged with special air dis- 
tributing belt also acting as preheater 
for air; M.D. Blowing Fan, 400/3/50. 
CAPACITY 120-200 Ib. 

TYPE F.la ALUMINIUM BALE OUT 
AND HOLDING FURNACE.  Fabri- 
cated of Heavy Steel Plate, Heat Resist- 
ing Cast Iron Top, lined with Alumina 
Firebricks and well insulated. M.D. 
Fan, 400/3/50. CAPACITY 150- 


200 

TYPE P.la HALF-TON CENTRAL AXIS 
TILTING FURNACE. Oil Fired, but 
can be converted to GAS quite easily; 
Tilting Gear consisting of worm, main 
wheel and bevels, drop bottom. M.D. 
Blowing Fan, 400/3/50. 

COKE: 

COKE FIRED MOULD DRIER. 

DUST EXTRACTION PLANT: | 

DUST ARRESTING PLANT, comprising 
sheet steel cabinet, 4 ft. by 3 ft. 6 in. by 

ft. 6 in. high. Motor-driven Paddle 
Blade Dust Extraction Fan, 8 in. inlet. 
Driven by 1 h.p. Motor, 400-440/3/50. 
RUMBLING BARRELS: 

MOTOR DRIVEN HEXAGONAL RUMB- 
LING BARRELS. 36 in. long by 18 in. 
across flats, 4 in. plate. Driven by 
3 h.p. Motor, and complete with starter, 
400/3/50. 

BELT DRIVEN DITTO. Size 36 in. long 
by 30 in. across flats. Driven through 
fast and loose pulleys, with belt striking 


gear. 
“FORWARD” FOUNDRY SAND 


“ FORWARD ” FOUNDRY SAND 
RIDDLE. (5 tons per hour capacity. 
Complete with Tripod and 22 im. dia. 


Sieve. Motorised. 
GEARED FOUNDRY CRANE LADLES 
EARLY 


VI- 
. 20 in. by 40 in. 

CAPACITY up to 8 tons per hour. 

Robust fabrication steel construction. 

Driven through eccentric shaft by 1 h.p. 

TOTALLY ENCLOSED S.C. MOTOR 

400/3/50. IMMEDIATE DELIVERY. 

AIR COMPRESSORS: 

WE CARRY LARGE STOCKS OF AIR 
COMPRESSORS OF ALL TYPES. 
RANGING FROM 2 c.f.m. up to 3,000 
c.f.m. against Pressures varying from 
5 lb. p.s.i. to 200 Ib. p.s.i. 


THOS W. WARD LTD. 
ALBION WORKS : SHEFFIELD 
Phone 26311 "Grams: “ Forward.” 


Remember . Wards might have it ! 


CAPACITY AVAILABLE 


available for castings 
weighing from 1 Ib. to 15 tons, in- 
cluding Quasi-Bessermised ingot moulds 
up to 10,000 tons per annum.—THe Cross 
Founpry & Enoineerinc Co., Ltp., Gor- 
3einon, near Swansea. 
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ECHANISED FOUNDRY.—Malleable 

and Grey Iron Castings offers 20 tons 
per week free capacity at early date. Pre- 
ference for boxes up to 28 in. by 16 in. by 
5 in. by 5 in. Snap Flasks up to 14 in. 
by 14 in. by 3 in. by 3 in. Hand moulding 
capacity also available. Cast Iron Pipes 
flanged and_ specials. Patternmaking 
facilities if required.—E. J. Wattace, 39, 
Constitution Street, Dundee. 


Rave FOUNDRY, 50, Hall Lane, 
. Walsall Wood, Staffs., for small to 
medium Sand Castings in all Aluminium 
Alloys. We specialise in all types of Alu- 
minium Plates and Bottom Board for 
foundry use. 


OBBING 


G IRON FOUNDRY have 
capacity for Castings up to 2 tons. 
Own Pattern and Machine Shop.—Fow er 
& Ho.pen (Grimssy) Lrp., Church Street, 
Grimsby. 


ON-FERROUS SAND CASTINGS, 
first-class quality to B.S. specs.; 
competitive prices. Immediate capacity 
available.—BackHouse Research Co., Lrp., 
c/o British Lion Studios, Shepperton, 
Middlesex. 


ON-FEBROUS FOUNDRY. — 


HE PATTERN EQUIPMENT COM- 
_PANY (LEICESTER), LTD., has 
soatinaing capacity for Jig, Fixture and 
One Off” patterns. Speedy live’ 
assured for this class of work.—147, Moun 
Road, Leicester. ‘Phone 23773. 


Wwe specialise in Large Type Alu- 

and can always 
find you capacity.—M.R.T. Castings, Lrp., 
Bromley, Kent. RAV. 3571. 


IVIDALE FOUNDRY, LTD., Local 

Board Road, Watford. (Tel. 3743.) 

Non-ferrous Sand Castings, 2 cwt. maxi- 
mum. Prompt quotations and deliveries. 


IDLANDS.—R. J. Harris & Son, Ltd., 

Rugeley, Staffs.. have for many years 
produced First Class Grey Iron Castings 
for Machine Tools, Jigs and Fixtures and 
General Work, and have now additional 
capacity available for castings from 4 lb. 
to 5 ewts., in small or large quantities. 


ON-FERROUS SAND CASTINGS.— 
_ Clean, high quality, sand blasted 
castings jn gun metals, brass, aluminium, 
etc. Necessary patterns if required.— 
MeyneLt & Sons, Montrose Street, 
Wolverhampton. 


TD., 


H. GC, HOPPER (Kingston) Ltd. 
HAMPDEN ROAD, KINGSTON 
KIN 0177/8/9 

PATTERNS (Wood & Metal) 
CASTINGS (Iron & Non-Ferrous) 
GEAR CUTTING 

GENERAL MACHINING 


All at our 


KINGSTON WORKS 


Good Deliveries 


1952 
N class quality castings. in Aluminium, 
Bronze, Gunmetals, etc., at competitive 
prices, including if required.— 
Besston Les & Oo., Lrp., 33, Swindon Road, 
Stratton St. Margaret, Wilts. 
| 
“ POLFORD”’ MOTOR DRIVEN 
— 
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well equipped for 
_ Small and medium work, desirous of 
business on own account, wishes to contact 
rospective customers.—Box 3123, FounpRy 
RADE JOURNAL. 


MISCELLANEOUS 


RAPHITE / PLUMBAGO. — We 
specialise in the supply of all quali- 
ties and all meshes. Enquiries welcomed 


and answered immediately. Prompt 
deliveries from stocks. — Woopstock 
(London), Ltp., 33, The Little Boltons, 


London, 8.W.10. FREmantle 6646/7. 


JOULD anyone undertake occasional 
fusion tests on clays up to 1,700 
Cent.?—Box 3150, Founpry TrapE JOURNAL 


ASTINGS.—We can save your porous 
castings, ferrous or non-ferrous, by 

an approved Impregnation Process; sample 
castings treated.—Recurero, Lrp., 66, South 


Harrow Viaduct, Harrow, Middx. *Phone: 
Byron 1178. 
AYWOOD' BBOS., _Littleborough, 


Lancs., invite gaquiries for all _t; 
et Patterns and Scale Models. Highly 


ished. accurate work of a size. 
Tel. 8543. 


ATTERN Equipments, Machined 
Plates, Castings, Componenis, 
Assemblies, ixtures, Corebox Air 


Jigs, 
Vents and Bowels. Developing firm 
requests enquiries. Keen personal atten- 
tion.—Booth Bros. ENGIngeRING, Baggrave 
Street, Leicester. 


OISTURE TEST—3 MINUTES! Exact 
percentage of water in foundry sand 
determined in 2-3 minutes by “ SPEEDY ” 
MOISTURE TES non- 
unskilled 
0 in use in 
many er industries.— 
Write for fully descriptive Illustrated 
Brochure to THos. & Oo., Lrp. 
(Dept. F.T.J.) Burnley, Lancs. 


labour; inexpensive. Over 6, 


SAND for Castings, any quanti, 
by road or rail.—JouHN Livesey, 
Leamingten Road, Ainsdale, Southport, ” 


for all branches of Bngip. 
, eering for Hand and Machine Mouig. 
ing.—FURMSTON AND LawLor, 


Lr., 
worth. 


EFRACTORY MATERIALS. —Monig. 

ing Sand, Ganister, Limestone, Core 
Gum; competitive prices quoted.—Heyguy 
Sanp Co., Lrp., Silver Street. Halifax. 


| oye types and for all duties, 
Wood and Metal. Competitive prices 
and good. delivery.—Escrittr & Svurcum, 
Clough Mill, Todmorden, Lancs. Tel. 735, 


for Cupolas. Sleepers an 
Sleeper Wood in wagon loads- 
(Wotverton), Lrp., Wolverton, 
Bucks. 


TELEGRAMS 
HOPE WORKS, DUDLEY. 
HOVE, WESDO, LONDON. 


VAUGHANS (HopeWorks) Ltd. 


DUDLEY 


FOUNDRY REQUISITES 


TELEPHONE: 
DUDLEY 241! (TWO LINES) 
LONDON, MAYFAIR 5414 


ALL TYPES OF WOOD 
& METAL PATTERNS 
COOKE, BAILEY LTD. 


MORLEY 8T.; HANLEY, STOKE-O8-TRERE 
Telephone : Stoke-on-Trent 2627 


PATTERNMAKING 


LARGE CAPACITY AVAILABLE 
IN ALL BRANCHES OF THE TRADE 


MARSDEN HIND & SON LTD. 


GUIDE BRIDGE WORKS, 
JOHN ST., ASHTON-U-LYNE. 


EST. 1929 TEL. : ASH 2426 


PATTERNMAKERS 


(Engineering) CO. LTD. 
Shrewsbury Road, London, N.W.10 


HIGH-CLASS PATTERNS 
NON-FERROUS 


CASTINGS 
Phone : ELGAR 8031/2 


Foun? 


Pattern 
for jig 
Patter 


for ji 
Patte: 


Patte 


=|— a 
| 
for spé 
Patter’ 
Patt’ 
Patter 
or 
Patte 
\ 
— T 
q 
a 
Si 
B 
PATTERNMAKERS! 
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me Pressurecast Pattern Plate Co 


Makers of accurate patterns, Core-Boxes and Matchplates, 
at prices which make plate moulding for small quantities 
a practical proposition. Quick delivery assured. 


In the interests of economy write to 


THE PRESSURECAST PATTERN PLATE COMPANY 
12, Higher Sheffield Street, Manchester 12. or phone: Broughton 3032 or Heaton Moor 2577. 


Pattern: 
atterns: 
“§ 


Parrarne far machina huildore Patterns 
LOOSE AND PLATE PATTERNS 
for el: in wood or metal - of any size 
for sp: _ according to your requirements 

— in our well-equipped works we can produce at competitive prices and . 

atterr keep to good delivery. May we place our experience at your service? Y- . 


Patterns for motor industry Patterns for aircraft industry. Patterns for general engineers , Pat 


@ K. D. LEE, ROEBUCK RD., TOLWORTH, SURBITON. Telephone: ELMBRIDGE 9272 SURREY 
Patterns for locomotive builders. Patterns for stationary engines. tor specialised trades. Patterns for shipbuilder 


DIE SLICK 


The only Lubricant and Dressing for Pres- Genuine Die Slick is only made by G. W. Smith 
sure Diecasters which & Son Inc. of Dayton U.S.A. whose sole 
@ Does not carbon up on moving parts. distributors in Gt. Britain are :— 


@ Does not stain the casting. 
@ Prevents sticking and scoring. 


@ Gives a velvet smooth surface finish. W. J. HOOKER LTD. 
Standard Grade for Aluminium,Magnesium, 4 MIDLAND CRESCENT, LONDON : N.W.3 
Brass, etc., Grade No. for Zinc and Lead. 


Phone : HAMpstead 2495 


PAAWZ2AI9 GLASS QUICK DELIVERY ! 

ACCURATE PATTERNS (WOOD 
2 AND METAL) KELLER MODELS 
IRON & NON-FERROUS CASTINGS 

BUTTERWORTE 

Newton Heath, co. LTD. 
- MANCHEST R 47/51 FEATHERSTONE ST., LONDON, E.C.1 
Tel. : Clerkenwell 5129 


MAKERS | 
RN 
PATTE 
ADtit 
rt, 
Engin. 
ould. 
fould. 
Cote 
ENSALL 
| 
uties, 
ji d tools. Patterp 
i i Patterns for jigs an = 
Pattedl 
= 
| 
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i PATTERNMAKERS'’ 
PLATE PATTERNS 


WOOD and METAL for MACHINE 
or HAND MOULDING 
Finest Workmanship. High Technical Assistance for Easy Foundry Production. 
MOST MODERN SPECIALISED PLANT IN SOUTH ENGLAND 
Keen Quotations. Good Delivery. 


LOOSE PATTERNS | 


UP TO HIGHEST DIMENSIONS 


Send your enquiries to 


B. LEVY & CO. (PATTERNS) LTD., OSBERT STREET, 
LONDON, S.W.lI. 


Telephones: Victoria 1073 & Victoria 7486 


— PATTERN MAKERS 


PLATE OR LOOSE PATTERNS, MODELS, ETC. 


Good accurate work at competitive prices and prompt delivery. 
Under personal supervision. 


H. MAY 


117, CENTRAL STREET, LONDON, €E.C.! 
CLErkenwell 5085 & 3509 


Branch Works CROWN WHARF, DACE ROAD, OLD FORD, E.3 AMHerst 341! 


w 


AND 


LEADING AIRCRAFT MARINE 
MOTOR ELECTRICAL 
ENGINEERING COMPANIES 


contact 


269 ROTHERHITHE NEW ROAD, 
IRON AND NON . LONDON S.E. I6 


FERROUS CASTINGS 13378» Cums: hens Sit 


Foundry Trade Journal, December 25. 1952, DECEM 
| 
= 
/ 
© (LONDON) LIMITED” 
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FOUNDRY FACINGS 


FOUNDRY FURNISHINGS 


SHALAGO 
BONDED 
BLACKING 


MIX ONLY WITH CLEAR WATER 
FOR 

DRY SAND MOULDS 
AND COREWASH 


Ww" CUMMING « Ce Le 


GLASGOW FALKIRK 


CHESTERFIELD 
DEEPFIELDS near BILSTON 


& MIDDLESBROUGH 


= 
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MINING & CHEMICAL PRODUCTS LTD. 


MANFIELD HOUSE, 376, STRAND, LONDON, W.C.2 


WORKS: ALPERTON, WEMBLEY, MIDDX. TELEPHONE: TEMPLE BAR 6511/3 
TELEPHONE : WEMBLEY 3504/6 TELEGRAMS: MINCHEPRO, LONDON” 


CHILL 


99°5% TELLURIUM pownen tasters 


USED AS LADLE ADDITION - COREWASH - IMPREGNATOR 
WITHOUT METAL DENSENERS 


Illustrated Booklet ‘* TELLURIUM IN CHILL CONTROL” Free on Request 


DEPENDABILITY KING Bros. 


IN GREAT OR SMALL 


(Stourbridge), Ltd., STOURBRIDGE, England 


ESSENTIAL. Telegrams: “KING BROS., STOURBRIDGE.” 
CHAPLETS are the SMALL STOURBRIDGE CLAY. 
Tue Highest AWARDS for GAs Rerorts and other goods (in 


Fire Clay) have been awarded to KING BrotHers for their 


goods made from their renowned STOURBRIDGE FIRE CLAY, 
WARING BROS. Manufacturers of CUPOLA BRICKS, Best QUALITY. 

Lessees of DELPH and TINTERN ABBEY BLACK and 

QUALITY IS DEPENDABLE WHITE CLAY. BRICKS FOR REGENERATIVE SET- 

TEST THEM 


TINGS. BLAST FURNACE LININGS. COWPER and 
other HOT AIR STOVE BRICKS. 


Writ—-DOCK WORKS, BARNSLEY Coke Oven Bricks a speciality 


Foundry 


MECHANISATION PLANTS 


% One of the Jargest designers and 
manufacturers of Foundry Mechanis- 
ation Plant and Sand Conditioning 
Plant in the country. 


We are designers and manufacturers of all types 
of handling equipment, elevators, conveyors, screens 
and bunkers. Also all types of foundry mechanised and reconditioning 


Represented in: 


plants. Our Technical Department is at your service if you are 
pea interested in labour-saving devices and in speeding production. 
* Catalogue on requesi 
saat MARCO CONVEYOR & ENGINEERING CO. LTD., ROWIN WORKS, LYNN ROAD, LEYTONSTONE, E.1! 
Norway Tel: Leytonstone 2254,5 Grams: Enigmarco, Easphone. Midland Office: 3 Bond St., Hockley, Birmingham 19 Tel: Cen. 29!/ 


Sweden 
For efficient and economical handling, it pays to consult MARCO 


DECEMBE 


REG'D 
TRADE 
MARK 
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M 

GONVEYOR 
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q BRC 
HOME 
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TUMBLAST AIRLESS TLGHMANS 
WHEELABRATOR 


Illustrated above is a battery of Symbol WTB 2A WHEELABRATORS descaling 
forgings, castings, etc. A complete range of machines is manufactured for any 
type of work, and special machines are designed for unusual applications. Firms 
are invited to send a batch of their own work to be cleaned in our demonstration 
plant, entirely without obligation. The WHEELABRATOR can handle your 
abrasive cleaning jobs more efficiently and faster than any other method. Send 
for details of the WHEELABRATOR TUMBLAST, WHEELABRATOR SWING 
TABLE, WHEELABRATOR MULTI TABLE, BELT CONVEYORS and OVERHEAD 
CONVEYOR UNITS. 


IILGHMAN’S PATENT SAND BLAST CO. LTD 


BROADHEATH near MANCHESTER Tel: ALTrincham 4242 


LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C:2. Tel: TEMPLE BAR 6470 


HOME AGENTS: MIDLANDS: R. |. RICHARDSON & SONS LTD. COMMERCIAL STREET, BIRMINGHAM 
SCOTLAND: BALBARDIE LTD., 110, HANOVER STREET, EDINBURGH, 2. & 


: 
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SAND TREATMENT PLANT “FOR IRON ~ FOUNDRY. PHOTOGRAPH BY PERMISSION OF 
BRADLEY & CRAVEN LTD., WAKEFIEL 


® GAS'OR OIL FIRED EFFICIENT el DRYERS ® 


DECEMBER 25, 195) 


COOLING & DESILTING UNITS “COLHEP” PATENT No. 558806 


Phone: 3695-6-7 Grams: Conveyor 


MODERN 


UTSIDE OPERATION. 


BLAST PLI 


ONE CLIENT IS 
SAVING 

PER YEAR. 

CAN WE SAVE 
THIS FOR YOU? 


@ ROOMS. BARRELS 
@ CABINETS 
@ ROTARY TABLES 
Embodying 50 years 
of experience 


Telephone 
TRAFFORD PARK 1207 
Telegrams : (4 lines) 


‘GEORGIC’ MANCHESTER 


Buy British Machines 


ST.GEORGES ENGINEERS LTD., ORDSALL LANE, MANCHESTER. 5 


peCEMBER 


= 
al “a 
| | 
‘cannot afford to be | 
You Cer BLAST without a ST.GEORGE | 
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BUARCHING FORWARD 


Progress follows the installation of 
Molineux Moulding Machines. 85% 
of Molineux users have sent us repeat 
orders, often shewing the measure of 
their own progress. We are regularly 


exporting to 10 countries, where we 
have live, technically competent agents. 


MAYBE OUR EXPERIENCE 
OF MACHINE MOULDING 
WOULD HELP YOUR MOULD 


PRODUCTION 


MOLINELX FOUNDRY EQUIPMENT LIMITED 


MARLBOROUGH ROAD LONDON 
Telephone: ARCHWAY 4127/8/9 


Va 
| | | 
| | 
| 
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SAND CHIPPING CHIPPING ROTARY 
HAMMER HAMMER HAMMER GRINDER 


ARMSTRONG WHITWORTH & CO. (Pneumatic Tools) LTD. 


CLOSE WORKS - G.P.0. BOX 57 - G.P.0.- NEWCASTLE-UPON-TYNE - ENGLAND 
WAIN SALES OFFICE: 40 BROADWAY - WESTMINSTER - LONDON, 8.W.1. 
Cable Address: ‘‘Armwhitool,”’ Sowest, London. 


SERVICE & REPAIRS : TECHNICAL REPRESENTATIVE WILL CALL 
Subsidiary of INDEPENDENT PNEUMATIC TOOL CO. 
Manufacturers of Thor Portable Power Tools. 


COMPRESSORS & EXHAUSTERS 


FOR AIR OR GASES 


These Vertical double-acting crosshead type compressors afe 
built as single and two-stage machines for pressures up to 40 an 
120 Ibs. per so. in. They are built in a range of sizes for 
capacities up to 10,000 and 5,000 cu. ft. per minute repectively. 


For particulars of these machines and for other types write to : Ref.Y 


REAVELL & CO., LTD, 
RANELAGH WORKS, IPSWICH 


Telegrams: ‘* Reavell Ipswich.” "Phone : 2124 Ipswich 
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on jobbing work. 


To Jobbing Founders—Cut out the ramming of 
large boxes by hand. Let the Portable Sand- 
slinger do the work in a small fraction 
of the time. 


No foundations or air supply required. An 
electrical connection sets the machine to work. 


Use mechanical aid to reduce ramming time 


Operator 
Controls 


all 


Motors 


by 


Push Buttons 


Sandslinger 


Head 


FOUNDRY PLANT & MACHINERY LTD. 
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For service and information write to: be sent ¢ 


THE FULLERS’ EARTH UNION LTD. 
Patteson Court, Redhill, Surrey Telephone : REDHILL 3521 


SAVOY HOUSE I15/I16 STRAND « 


Telephone: TEMPLE BAR 9025 
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WHY STURTEVANT vAcuUuM 
CLEANERS are foremost 


— the fundamental design is based on the correct 


combination of air volume and velocity maintained at the 
deaning tools, 


The combination of these two factors means that the clean- 


ig tools are correctly designed and that the multistage 
who-exhauster provides the necessary characteristics. 


‘urtevant Industrial Vacuum Cleaners are the product 


if specialists in this field of pneumatic engineering which 


has been applied with consistent success in almost every 


industry. 


Ve invite details of cleaning problems so that we can place full 
recommendations as to equipment. Our publication F'Y.5006 will 
be sent on request. 


STURTEVANT ENGINEERING CO. LTD. 


SOUTHERN HOUSE, CANNON ST., LONDON E.C.4. 
TELEPHONE: MANSION HOUSE 0533 


WATSONS 


(METALLURGISTS) 
LTD 


Ferro Alloy Powders, 


All meshes, for Inoculations, Coatings, Spraying 
and Dustings. All Foundry Metals and Supplies 
for Steel or Iron. Refractories and Reagents. 


All grades of Ferro Alloys 


PULVOMETAL WORKS, MILL LANE. DRONFIELD 
NEAR SHEFFIELD 
Telephones: 3136-3137 Dronfield Telegrams : Cargo, Dronfield 
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GUTMANN 


Whirl BLASTERS 


HE basis of the Gutmann machine is the whirl 

blaster centrifugal wheel which works in con- 
nection with a rotary table. This centrifugal 
wheel is most ingenious and is used to suck on 
the steel shot and convey it to the wheel so 
that NO BUCKET CONVEYORS are required. 
Ask to see a Gutmann Blaster in use in this ai 1 
country—you will be delighted with its effi- 
ciency and the finish of the blasted material 


FIRST CLASS SPARES ORGANISATION 
QUICK DELIVERY. ADVISORY SERVICE. 
Write for illustrated booklet of 
Gutmann machines, which include 
also compressed air and barrel shot- 
blasters, special purpose machines for 

all mass-production application. 


SUFFOLK 


IRON FOUNDRY (1920) LTD. 


| I 
Sifbronze Works * Stowmarket, ° Suffolk. | 

Phone: Stowmarket 183 (3 lines) Hier. 

Ww 

A 


Typical articles include :— 
@ Casting half core boxes in aluminium. 
@ A core setting hint. 


@A useful moulding tool. 


@ Anchoring dry sand pouring bushes. 
@ The Treatment of “ Y” Alloy. 


Please send ‘“‘FOUNDRY PRACTICE” regularly and 
free of charge to: 


(Please write in BLOCK CAPITALS) 
AND POST TO: 


OUNDRY. 
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ASBESTOS 


CORE DRYING 


PLATES 
& 


MOULDING BOARDS 


*LOW PRICED 
NON-BRITTLE 
* LIGHT TO HANDLE 


CENTRAL MANUFACTURING & 
TRADING CO. (DUDLEY) LTD. 
OLD HILL, STAFFS. 

Phone: CRADLEY HEATH 69181 (5 lines) 


VITREOUS ENAMELLING 


WILL IMPROVE THE APPEARANCE 
AND DURABILITY “4 YOUR CASTINGS 
SALES 


Ask for particulars! 


THE RUSTLESS IRON Co., Ltd., 


Trico Works Keighley 


FOUNDRY AND FACTORY 


PAINTING and 
LIMEWASHING 


SERVICE 
Immediate Capacity—Countrywide Service 


Grove 


PAINTING AND DECORATING CO. LTD. 


Ruby Triangle, Regd. Office: Sackville St., 
London, S.€.15 AND Salford 3, Lancs. 


New Cross 2187 LEEDS LA 6098/9 


trial 
for 
“life” 


Photograph reproduced 
by courtesy of Messrs. 
Newton Victor Limited. 


This is an important occasion; everything hangs on the 
verdict—not only the life of the component itself but 
all the other lives that may depend on its soundness. 
In this case, nothing is being left to chance ; the cross- 
examination is being competently handled by an 
ILFORD Industrial X-ray film. 

There is an ILFORD film for every type of radiographic 
examination and every kind of subject. The ILFORD 
Radiographic Department will be pleased to give 
advice and information on the correct film, screen and 
technique to suit any particular conditions. 


@ ILFORD INDUSTRIAL X-RAY FILM TYPE A 


A general-purpose film whose very high speed, exceptional lati- 
tude and good contrast when used with calcium tungstate screens 
make it particularly suitable for the examination of ferrous 
welds and heavy castings whether with X-rays or gamma rays. 


@ ILFORD INDUSTRIAL X-RAY FILM TYPE B 


A fast film designed for direct exposure to X-rays or for use with 
lead screens. Recommended for the radiography of a wide range 
of castings and welds in light alloy or steel where the aim is the 
detection of fine detail with economical exposure times. 


@ ILFORD INDUSTRIAL X-RAY FILM TYPE C 


A special high-contrast, direct-exposure film of medium speed 
and extremely fine grain, specifically intended for the radio- 
graphy of magnesium and aluminium castings where very fine 
detail must be recorded, and for the examination of all materials 
having a low X-ray absorption coefficient. 


@ ILFORD INDUSTRIAL X-RAY FILM TYPE G 


A new ILFORD product and the fastest film yet made for use 
with or without lead screens. Three times as fast as the Type 
B film, yet with very little increase in graininess, it is ideal for 
the examination cf heavy castings and assemblies in steel or 
bronze either with X-rays or gamma rays. 


ILFORD 


Industrial X-ray Films 


ILFORD LIMITED + ILFORD - LONDON 
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Electrical Installation 


by 
BARR’S 
(Sheffield) 
LIMITED 


(Members of the Electrical Contractors’ Association) 


*. 


Alee Menufecturers of 

Industrial Electrical Engineers TANDEM WHITE METALS 
and TANDEM BEARINGS | 

Contractors for Foundry Work tam 


GUNMETAL & PHOSPHOR 
BRONZE INGOTS 


* ARIEL & ESCO 

CHILL CAST 
Address: Associate Company: PHOSPHOR BRONZE RODS | 
2 & 4 Broad Lane, Electric House (Denton) Ltd., | ee | 
Sheffield, |. Town Lane Works, | y 

Tele. Sheffield 28621 /2 Denton, Lancs. 


Tele. Denton 3061/2 | ™ EVRE SMELTING COMPANY LTD 


| ALUMINIUM WORKS, WILLOW LANE, MITCHAM, SURREY Tel: MIT tu 


PHOTOGRAPH BY THE COURTESY OF THE BRITISH ALUMINIUM CO LTD. 


ALUMINIUM 
FURNACES 


25. WILTON ROAD, WESTMIN 
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STEWART & GRAY LTD. 


FOR 


VITREOUS ENAMELLING 


ON CAST AND SHEET IRON, 
SPECIAL REFRACTORY COATINGS 
AND 


ESCOL ENAMELS 


MANUFACTURERS AND SUPPLIERS TO THE INDUSTRY 


PAISLEY SWAINS ROAD LONDON, 


WORKS S.W.17. 
MITCHAM 1634 ESCOL, TOOT, LONDON 


CASTING COOLING CONVEYORS 


PATERSON HUGHES TIPE CORE SPINNING 


NGINEERING COMPANY LIMITED 


WYNDFORD wens, MARYHILL, GLASGOW 
Tel: ‘Maryhill 2172/4 
BEDFORD HOUSE, BEDFORDSTREET, Ww.c.2 
Tel: Temple Bar 7274/ 
3, ROAD, EDGBASTON, BIRMINGHAM, [5 
Tel : Edgbaston 1639 


> 
A | 
' 
i 
of 
us 
s 
Hon 
10 
| 
LTD 
MIT 
isation 
chanisat 
ndry me 
fou 
SAND HANDLING 
CHARGERS 
STOCKYARD CRANES 


FOUNDRY TRADE JOURNAL DECEMBER 25, 1952 


Uniform 
Workshop Heat 


Bigwood Slow Combustion 
Stoves provide warm comfort- 
able conditions in all parts of 
the shop. Built up in sections, 
Bigwood Stoves are quickly 
erected or dismantled and can 
be easily moved from place to 
place if required. Any cheap 
fuel may be burned, and upkeep 
costs are nil. 

Write now for details. 


SLOW COMBUSTION 
STOVES 


BIGWOOD & SON, LIMITED 


WOLVERHAMPTON 
"Phone 24771 


50% Less Fuel Costs & 100° More Output 
for any large CORE AND MOULD DRYING STOVE 
fired by Hand or Mechanical Stoker, Gas or Oil. 


N.R.S. 


Heating Units 
do it! 


Hundreds of Plants have been installed and are 
doing great work. 


Sole Suppliers : 


MODERN FURNACES & STOVES LID. 


Booth Street Handsworth Birmingham, 21 
Telephone: SMEthwick 1591 & 1592 Telegrams : MOFUSTOLIM, B’ham 21 


INDUSTRIAL NEWSPAPERS, LIMITED, 49, ‘Welling ton “Street, Strand, London, W.C.2, Printed 
Sons, Limited. the ing George VI, London, Hayes (Middx) and 
ig ycombe 
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PRICE'S FIREBRICKS ALLDAYS & ONIONS LT. 


As used by all the leading Iron and Steelworks | BIRMINGHAM 11 
and Foundries at Home and Abroad 


ufactured by 
T. PRICE & CO. LTD., STOURBRIDGE IRON FOUNDRY EQUIPMENT 


>| 
> 
ST. 190; 
— 
mou 
ISH MOULDING MACHINE COLTD 


FOUNDRY TRADE JOURNAL DECEMBER 25, 1952 peCEMBER 


h e fi 
waveley 

dfers 
il gener 
wrposé 
\aveley 

ervice 
free tO 2 
in g a d 
pundry 


@ BALE ouT 


@ TILTER 


@ LIFT out 


oer 1 For fifty years the prices of all 
commodities, especially metal, have 
steadily increased. But, despite this, 
crucible costs per ton of metal melted 
have not advanced. This achievement, 
due to improved quality and 

increased durability, is but one way 

in which crucible melting is abreast 

of modern development 

in foundry practice. 


ee Crucible melting methods are traditional 
ie in the non-ferrous industry 

a and The Morgan Crucible Company 

; Limited, with nearly a century 

of experience in melting techniques, 
have developed a range 

of crucible furnaces whose 

performance is unequalled in overall 
economy and efficiency. 


Write for Catalogue F.D.4 for full details. 


MORGAN\/CRUCIBLE 


COMPANY 


BATTERSEA CHURCH ROAD, LONDON, S.W.II 


2 
ELTING the 
Morgan Way 
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‘The range of 
saveley pig irons 
ffers material for 
il general foundry 
wrposes. The 
taveley Technical 
ervice is offered 
fee to any requir- 
ing advice on 
undry problems” 


NR. CHESTERFIELD 
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TRADE JOURNAL 


WITH WHICH IS INCORPORATED THE IRON AND STEEL TRADES JOURNAL Single (4 


P 
No. 1895 DECEMBER 25, 1952 aaa 
Offices: 49, Wellington Street, Strand, London, W.C.2 Abroad a 


ALBION (MANSFIELD) SAND 0. 


(Prop.) TH L\LBION WORKS: SHEF 


Telephone : SHEFFIELD 26311 (22 lines) MANSFIELD 371 (Quarries) 


TEISEN FURNACES 


FOR ALL INDUSTRIES 


KING'S NORTON, BIRMINGHAM BRITISH MOULDING MACHINE 
FAVERSHAM, KENT. TEL: FAVERSHAM 2246 
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